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E X E C U T I V E S U M M A R Y
W a l s h Environmental S c i e n t i s t s and Engineers, Inc . (WALSH) was contracted by the Co lorado
Department o f T r a n s p o r t a t i o n ( C D O T ) t o conduct a S i t e I n v e s t i g a t i o n ( S I ) o f p r o p e r t i e s
involved with the Phase II and III construction ac t iv i t i e s a long 1-70 from 44th S t r e e t to Brighton
Boulevard in Denver, C o l o r a d o (CDOT Proj e c t No. I R - I M ( C X ) 0 7 0 - 4 ( 1 4 5 ) ) .
The p r o p o s e d construction a c t iv i t i e s include: replacement of the elevated por t i on s of 1-70 f r o m
W a s h i n g t o n Stre e t to Brighton Boulevard with a wider, elevated highway. E x i s t i n g ramps at
H u m b o l d t S t r e e t wi l l be removed and rep laced with interchanges constructed at Wash ing ton
Stree t and Brighton Boulevard. The exist ing elevated structure east of H u m b o l d t Street will be
r e p l a c e d , and fill material will be used to suppor t 1-70 east of H u m b o l d t S t r e e t . Brighton
Boulevard and 44th street wil l be widened and the UPRR tracks relocated to the south.
Construct ion of retaining wal l s , caissons, storm/sanitary sewers, and other u t i l i t y re locat ions will
require excavation at various locat ions in the p r o j e c t area. Ground water is f ound at d e p t h s
greater than 27 f e e t ; most excavations will not require dewatering.
Previous environmental investigations i d en t i f i ed several areas of concern, including: soil
contamination f r o m leaking USTs at one prop er ty near East 46th Avenue and Brighton
Boulevard and two proper t i e s near East 46 th Avenue and 44th S t r e e t ; p o s s i b l e soil contamination
by heavy metals f r om smel ter wastes near H u m b o l d t Stre e t and tannery wastes near Brighton
Boulevard; p o s s i b l e ground water contamination f rom leaking USTs and smelter wastes; and
chlorinated so lvent s in the ground water above M C L s near East 46th Avenue and 44th Stre e t .
The major conclusions of this inve s t iga t ion are s tated below. Environmental condit ions of
ind iv idual parc e l s are di scus sed hi the text and environmental concerns are d ep i c t ed in Figure
6.
• Ground water f rom all of the test holes d r i l l e d in 1998 in the Phase II and III construction

areas is contaminated with PCE, and in p lace s with methylene ch lor ide , at concentrations
which exceed the M C L s for these compounds. The greatest concentration of PCE was
de t e c t ed hi T H - 2 4 (530 u g / L ) on Parcel 99. Sub s tan t ia l PCE was also de t e c t ed in T H - 1 9
on Parcel 49 (140 u g / L ) . Methyl ene chloride above the MCL was de t ec t ed on Parcel 49
and Parcel 67 (in 1991). PCE contamination was widespread in 1991, but only exceeded
the MCL in one loca t ion (TH-09, 6 u g / L ) . Either m u l t i p l e sources of contamination exist
within the s tudy area, or a large p lume of PCE has migrated into the area f rom unknown
up-gradient l o c a t i o n ( s ) .

• Black fill material containing elevated concentrations of lead and arsenic, presumably
composed in part of smelter wastes from the Omaha and Grant Smel t e r , was discovered
near the southeast corner of Parcel 49 (Central S t o r a g e ) . T h i s fill material was also
contaminated with p e t r o l e u m compounds. Discolored f i l l material containing metal s ,
PAHs and oil was p r e v i o u s l y de t e c t ed on Parcel 43 (Darko's A u t o m o t i v e ) and Parcel 46
( H y d r a u l i c Equipment Repair). T h i s material is a spec ia l and not a hazardous waste.
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• Fuel contamination of soils is widespread, but at l evel s which do not exceed RAC I
remediation l ev e l s . V o l a t i l e p e tro l eum compounds were f ound in the ground water f r om
T H - 2 4 (Parcel 99, Lambert s torage b u i l d i n g ) , T H - 1 0 (Parcel 42, O G V a l e n t i n e Lumber)
and TH-16 (Parcel 49, Central S t o r a g e ) . T h i s contamination is o f t e n related to leaking
U S T s .

• WALSH recommends that s o i l s with v i s i b l e p e t ro l eum contamination, that exhibit
headspace PID readings or have a hydrocarbon odor should be s e g r e g a t e d , ( p e t r o l e u m
contaminated and metal-contaminated segregated s e p a r a t e l y ) , p la c ed on p l a s t i c , bermed and
covered with p l a s t i c pending analysis and proper d i s p o s a l . Dust suppres s ion methods and
p r o p e r PPE ( g l o v e s ) should be employed to reduce worker exposure and limit the spread of
the contaminated soil .

• WALSH recommends that ground water removed f rom deep excavations be treated to
remove pe tro l eum and chlorinated hydrocarbons prior to discharge. Workers should wear
a p p r o p r i a t e PPE to minimize contact with the ground water.

• An underground storage tank on Parcel 42 (O G V a l e n t i n e Lumber) may be contributing to
the contamination noted on Parcel s 42 and 79. USTs may also be present up-gradient to
Parcel 50 (Western Boom), Parcel 54 (Lambert Auto Part s), Parcel 55 (Lambert
Automobi le Ele c troni c s), and Parcel 46 ( H y d r a u l i c Equipment Repair). Known USTs are
present on Parcel 55 (Lambert Automob i l e Electronics). Construction personnel may
uncover USTs and contamination during demol i t ion activities.

• Discharge parameter result s indicate that ground water will exceed a l l owab l e l imit s for
to tal su spended s o l i d s (TSS). S e t t l i n g or f l o c c u l a t i o n will be required to remove excessive
TSS. T o t a l d i s s o lv ed metals in ground water was within M C L s . Treatment or a permit
variance will also be necessary for the elevated gross a lpha and beta radiation. The
radiat ion values are not unusual for sites along the F r o n t Range.

• Ground water f l o w direction hi the Phase II and III construction areas is to the northwest,
that is, towards the S o u t h P l a t t e River. Depth to ground water is general ly between 27 and
31 f e e t over most of the investigation area.
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F I N A L
S I T E I N V E S T I G A T I O N

1-70 P H A S E I I A N D I I I C O N S T R U C T I O N
4 4 ™ S T R E E T T O B R I G H T O N B O U L E V A R D

C I T Y A N D C O U N T Y O F D E N V E R , COLORADO
1 I n t r o d u c t i o n
W a l s h Environmental S c i e n t i s t s and Engineers, Inc. (WALSH) was contracted by the Colorado
Department o f T r a n s p o r t a t i o n (CDOT) to conduct a S i t e Inve s t i ga t i on (SI) of proper t i e s
involved with the Phase II and III construction act ivi t ie s along 1-70 from H u m b o l d t and 44th

S t r e e t s to Brighton Boulevard ( F i g u r e 1) in Denver, Colorado (CDOT Proje c t No. IR-
I M ( C X ) 0 7 0 - 4 ( 1 4 5 ) ) . The purpose of this s tudy was to inves t igate some of the environmental
concerns i d e n t i f i e d in earlier s tudie s of the 1-70 corridor f r o m W a s h i n g t o n Stree t to Brighton
Boulevard (WALSH, 1991a, 1991b, 1992, and 1996; Aguirre , 1995).
The o b j e c t i v e s o f this S i t e Inve s t i ga t i on include the i d e n t i f i c a t i o n of p o t e n t i a l environmental
l iab i l i t i e s prior to property acquisition, and ident i f i ca t ion of areas where special handling and
d i spo sa l may be required for excavated soi l , or where construction activities may encounter
contaminated ground water. T e s t holes and shallow soil borings were d r i l l e d to the d e p t h of
excavations antic ipated during the construction and p i p e - l a y i n g act ivi t ie s . Cons truc t ion worker
and p u b l i c h ea l th and s a f e t y issues i d e n t i f i e d by this inve s t iga t ion are discussed and a Mater ia l s
Management Plan (MMP) is being submitted.

2 Propo s ed C o n s t r u c t i o n and P r o p e r t y A c q u i s i t i o n
The CDOT plans to replace the elevated portion of 1-70 from Washington Street to Brighton
Boulevard with a wider, elevated highway (see F i g u r e 2). Exi s t ing ramps at H u m b o l d t Stree t
wil l be removed and replaced with interchanges constructed at North Washington Stree t and
Brighton Boulevard. The exi s t ing elevated structure east of H u m b o l d t Stre e t will be rep laced,
and fill material wil l be used to s u p p o r t 1-70 east of H u m b o l d t S t r e e t . A pede s t r ian underpass
is propo s ed to connect the Denver Coli seum and National Wes t ern S t o c k Show bui ldings . T h i s
underpass wi l l be constructed beneath the present East 46th Avenue ( F i g u r e 2).
Preliminary de s ign plans indicate that p rop er ty acquisition wi l l be required for the widening of
1-70, the relocations of East 46th Avenue and Brighton Boulevard. The Union P a c i f i c Railroad
(UPRR) tracks (south of 1-70 at Brighton Boulevard) wil l be moved southward to accommodate
p r o p o s e d ramp structures. Construct ion of the Denver C o l i s e u m / N a t i o n a l Wes t e rn S t o c k
Show p e d e s t r i a n underpas s , re taining w a l l s , caissons, s t o rm/ san i tary sewers, and other u t i l i t y
relocat ions will require excavation at various locat ions in the p r o j e c t area.
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3 Reg iona l S e t t i n g
3.1 L o c a t i o n
The area inves t igated is located within the Ci ty and County of Denver, Colorado and is shown
in F i g u r e 1. Proper t i e s sampled in this inve s t iga t i on are located along East 46th Avenue and
Brighton Boulevard and centered on 1-70. The ini t ia l phase of the construct ion will involve the
widening of the eastbound lanes of 1-70 f r o m W a s h i n g t o n S t r e e t to H u m b o l d t S t r e e t . T h i s
work is in progre s s . East of H u m b o l d t S t r e e t , construction ac t iv i t i e s wi l l extend ramps away
f r o m 1-70 and into e x i s t i n g neighborhoods and commercial areas a p p r o x i m a t e l y bounded by
44th S t r e e t and Brighton Boulevard on the south and East 47th Avenue on the north. Phase II
construction involves the widening of Brighton Boulevard and 44th Stre e t and the associated I-
70 access and exit ramps. The relocation of the UPRR tracks and the construction of the
Denver Col i s eum pede s t r ian underpass will also be comple ted during this phase. Phase HI
construction wil l involve the construction of the access and exit ramps for the west-bound lane
of 1-70, widening of Brighton Boulevard north of 1-70, and the re locat ion of East 46th Avenue
through the re s idential and commercial area north of 1-70.

3.2 P h y s i o g r a p h y and G e o l o g y
The p r o j e c t area is located in the Denver Basin, east of the Front Range Uplift of the Southern
Rocky Mountains. T o p o g r a p h i c a l l y the area is g enera l ly f l a t with elevations decreasing
towards the S o u t h P l a t t e River (Figure 1). S u r f a c e drainage is towards the S o u t h P l a t t e River.
The p r o j e c t area is covered by a thin veneer of unconso l idated sediments which include the
Broadway A l l u v i u m (Quaternary) and the Post Piney Creek A l l u v i u m ( H o l o c e n e ) . T h e s e
s ediments are general ly p o o r l y sorted sands, gravels and some clays. Flat ly ing bedrock of the
C r e t a c e o u s / T e r t i a r y Denver Format ion, cons i s t ing of weathered shale , s i l t s t o n e , and f ine
sands tone, is unconformably overlain by the younger unconso l idated sediments. Depth to the
undulatory bedrock sur face under the eastbound lane of 1-70 is a p p r o x i m a t e l y 40 f e e t (Aguirre ,
1995).
Extensive areas of fill have been documented on the grounds of the Denver Coli seum
(WALSH, 1991a, 1991b, 1997), immediate ly west of the Phase II and III construction area.
The area now covered by the paved parking lo t s of the Col i s eum was once the site of an
extensive sand and gravel quarry which was subsequently f i l l e d with smelter s l a g and waste
rock, and d emo l i t i on debris f r om the Omaha and Grant Smel t er . In a d d i t i o n , the gravel pit
depre s s i ons were f i l l e d with domest ic trash b e f o r e the area was cleared for parking areas in the
la t e 1940s.
A p p r o x i m a t e l y 5 to 15 f e e t of fill material has been documented under the east-bound lane of I-
70 (WALSH, 1992 and A g u i r r e , 1995). Lesser amounts of fill (0 to 5 f e e t ) have been found in
the Phase II and III construction areas. No smelter waste has been i d e n t i f i e d in thi s area.
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The top of the Denver Format ion marks the base of the unconfmed aqu i f e r . Dep th to ground
water is expec t ed to be a p p r o x i m a t e l y 27 to 30 f e e t below ground sur fa c e in the vicinity of the
Phase II and III construct ion ( F i g u r e 4). Local unconfmed ground water f l o w , east o f the
S o u t h P l a t t e River is to the northwest (WALSH, 1991b and F i g u r e 3, thi s r epor t). Ground
water f l o w v e l o c i t i e s were es t imated to vary between 20 and 200 f e e t per year within the s tudy
area (WALSH, 1996). More d e t a i l s of the local g e o l o g y and ground water condi t ions are
found in the various WALSH reports ( 1 9 9 1 a , 1991b, 1992, 1996,and 1997) and the
geotechnical report by A g u i r r e ( 1 9 9 5 ) .

4 Review of E a r l i e r E n v i r o n m e n t a l I n v e s t i g a t i o n s
Phase II and III of the m o d i f i c a t i o n s to 1-70 between H u m b o l d t / 4 4 t h S t r e e t s and Brighton
Boulevard traverse a commercial, industrial and res idential area where several environmental
concerns have been i d e n t i f i e d . Proper t i e s of concern were i d e n t i f i e d along East 46th Avenue
and Brighton Boulevard in 1991 (WALSH, 1991b), inc luding eleven proper t i e s with known
USTs. T h i s s tudy was expanded in July 1991 (WALSH. 1992) to include the 1-70 corridor
f rom N o r t h Washington S t r e e t to Brighton Boulevard and was revised in late 1996 (WALSH,
1996). T h e s e reports i d e n t i f i e d f our main categories of environmental concern: pe tro l eum
contaminated soil s and ground water f r om leaking USTs; p o s s i b l e soil and ground water
contamination f rom tannery opera t i on s; soil contaminated with smelter wastes or other
materials resulting in elevated heavy metal content; and ground water contaminated with low
concentrations of chlorinated hydrocarbons.
T h i s inve s t iga t i on evaluated the degree of contamination on proper t i e s s cheduled for
acquisition by the C D O T , in areas that wi l l be excavated for the re locat ion of u t i l i t i e s , the
UPRR tracks, the Denver Col i s eum pede s t r ian underpas s , and for the construction of the
relocated East 46th Avenue and the 1-70 exit and access ramps.

5 Env ironmenta l Concerns and Areas of I n v e s t i g a t i o n
The f o l l o w i n g parcel s between H u m b o l d t / 4 4 t h S t r e e t s and Brighton Boulevard were se lec ted for
add i t i ona l inve s t iga t ion of environmental concerns during Phase II and III of the construction
act ivi t i e s along the 1-70 corridor, inc luding:
• Parcel 50 (4415 Brighton Boulevard, W e s t e r n Boom), acquired for the widening of

Brighton Boulevard and 44th Str e e t and the relocation of the UPRR tracks;
• Parcel 49 (4400-4500 Brighton Boulevard, Central S t o r a g e ) , also acquired for the widening

of Brighton Boulevard and the relocation of the UPRR tracks;
• Parcel 42 (1610 East 46 th Avenue, O G V a l e n t i n e Lumber), acquired for the widening of

east-bound 1-70 and the i n s t a l l a t i o n of a sewer line across the southern boundary of the
p r o p e r t y ; and,
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• Parcels 43 (1633 East 46th Avenue, Darko's A u t o m o t i v e ) , 54 (4605 Brighton Boulevard,
Lambert Auto P a r t s ) , 55 (4615 Brighton Boulevard, Lambert Auto E l e c t r i c ) , 56 (4637
Brighton Boulevard, Lambert parking l o t ) and 99 (4614 Baldwin Court , Lambert s torage
b u i l d i n g ) ; to be acquired for sewer line excavations, the widening of Brighton Boulevard,
and the construction of an access ramp to westbound 1-70.

CDOT also requested that soil sample s be c o l l e c t ed f r o m of a por t i on of East 46th Avenue
between the Denver Col i s eum and the N a t i o n a l Wes t ern S t o c k Show bu i l d ing s . T h i s area is
the p r o p o s e d lo ca t ion of a p ed e s t r ian underpas s to connect the two f a c i l i t i e s .

6 S u m m a r y o f I n v e s t i g a t i o n A c t i v i t i e s
Test H o l e s Phase II Construction Area
Two soil borings were d r i l l e d along Brighton Boulevard, adjacent to Parcel 49 (4400-4500
Brighton Boulevard, Central S t o r a g e ) , along the pa th of the UPRR track relocation and
immediately down-gradient f r o m the Central S t o r a g e b u i l d i n g which was f o r m e r l y a tanning
operat ion or abattoir.
Two soil borings were also d r i l l e d on Parcel 50 (4415 Brighton Boulevard, Western Boom).
T h e s e test holes were p la c e to document the extent of suspected soil and ground water
contamination f rom USTs and ASTs which once existed at the site.
One test hole was d r i l l e d on Parcel 42 (1610 East 46th Avenue, O G Valent ine Lumber) along
the route of a propo s ed storm sewer.
S h a l l o w Geoprobe™ Soil S a m p l e s
Geoprobe™ soil borings to 10 f e e t (3.1 meters) total d e p t h were d r i l l e d at three s i te s along the
southeast side of Parcel 49 (Central S t o r a g e , 4400-4500 Brighton Boulevard). The po s i t i on of
the three Geoprobe™ holes was se lected to inves t igate the presence of po s s i b l e soil
contamination f rom heavy metals f rom tannery operations at the site or f r om p o s s i b l e use of
smelter wastes as fill material. The Central S t o r a g e structure will be demolished to allow the
relocation of the UPRR tracks and the widening of Brighton Boulevard.
One Geoprobe™ soil boring was d r i l l e d in the median of East 46th Avenue along the propo s ed
path of the Denver C o l i s e u m / N a t i o n a l Western S t o c k Show p ed e s t r ian underpass. T h i s boring
was advanced to 10 f e e t to tal d e p t h and was placed to inve s t igate the presence of heavy meta l s
in so i l s associated with the use of smelter waste as fill material. The locat ions of the
Geoprobe™ soil borings are shown on F i g u r e 2.
T e s t H o l e s Phase I I I Cons t ruc t i on Area
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One test hole was d r i l l e d on Parcel 99 (4614 Baldwin C o u r t , Lambert s torage b u i l d i n g ) to
document su spec t ed soil contamination at the s i te of a former automobile repair garage. T h i s
p r o p e r t y is a long the p a t h of the propo s ed westbound 1-70 onramp.
One test hole was d r i l l e d on Parcel 55 (4615 Brighton Boulevard, Lambert Auto E l e c t r i c )
along the p a t h of a propo s ed sewer line and down-gradient f r om a f o r m e r ( ? ) UST.
T e s t holes were d r i l l e d to below the an t i c i pa t ed d e p t h of excavation or to a maximum d e p t h of
40 f e e t (12.2 meters). All test holes were comple ted as monitoring w e l l s . T e s t holes were
monitored during d r i l l i n g for both combust ib le gases and V O C s using a ca l ibrated G a s T e c h
M o d e l 1314 combus t ib l e gas indicator (CGI) and a calibrated HNu M o d e l 101 pho to ioniza t i on
de t e c t or (PID). S a m p l e headspace measurements were taken using the PID to f i e l d screen for
V O C s . S o i l sample s were also f i e l d screened for elevated concentrations of radioactive
elements using a radiation detector. S o i l and ground water sample s f r om soil borings and
monitor w e l l s were analyzed according to the sampl ing and analysis p lan s (WALSH, 1998a,
b). The locat ion of the test holes is shown on F i g u r e 2.

7 S a m p l i n g M e t h o d o l o g i e s
7.1 Boring M e t h o d o l o g y and S o i l S a m p l i n g
T e s t holes were d r i l l e d with a CME-55 truck-mounted d r i l l rig using seven-inch ho l l ow stem
continuous f i g h t augers with an internal diameter of 3.25 inches. S o i l sample s f rom all test
holes were c o l l e c t e d at a maximum interval of 5 f e e t beginning at the sur face using a 24-inch
s ta inle s s- s t e e l s p l i t spoon sampler.
Discrete or compos i t ed soil sample s were sent to the laboratory, d e p e n d i n g on f i e l d
observations. If f i e l d screening instruments did not indicate contaminants and v i s u a l / o l f a c t o r y
indicat ions of contamination were absent, a soil sample was c o l l e c t ed above the ground
w a t e r / c a p i l l a r y zone for laboratory analyses. In most cases a shallow soil sample was also
co l l e c t ed . At least one sample per borehole was co l l e c t ed . All samples were co l l e c t ed in g la s s
j ar s with T e f l o n - l i n e d l i d s . The sample s were kept on ice at 4 degrees Ce l s i u s (4° C) in coolers
for de l ivery to the laboratory. C h a i n - o f - c u s t o d y records were comple t ed for each sample (see
A p p e n d i x 7.0). C o m p l e t e l og s were prepared for all test holes and are presented in
A p p e n d i c e s 3.0 and 4.0.
S h a l l o w soil sample s f r o m Parcel 49 and East 46th Avenue were obtained with a Geoprobe™
truck-mounted sampl ing device using 4-foot l ong, 1.5-inch diameter s tainle s s steel sampl ing
tubes. The sampl ing tube was lined with a p o l y b u t y r a t e p l a s t i c sleeve which al lowed
extract ion of an undis turbed sediment sample.
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7 .2 Geoprobe™ S o i l S a m p l e L o c a t i o n s
The l o ca t i on s of the Geoprobe™ soil s a m p l i n g si tes and the test holes are shown on F i g u r e 2.
T h i s f i g u r e also shows the p r o j e c t e d pa th of the major u t i l i t i e s which wil l be re located during
Phase II and III of the m o d i f i c a t i o n s of 1-70 near Brighton Boulevard. A l s o shown on this
f i g u r e are the locat ions of test holes and soil borings d r i l l e d for earlier environmental and
geotechnical inves t igat ions .

7 . 3 P i e z o m e t e r I n s t a l l a t i o n a n d G r o u n d W a t e r S a m p l i n g
Ground water was sampled through f a c t o r y - s l o t t e d (screened) PVC p i p e inserted in the test
holes. Screened PVC sections were I n s t a l l e d f r om to tal d e p t h to at least 2 f e e t above the s tat ic
water table. S o l i d 2-inch PVC sections with a locking cap were used to extend the screened
interval to the surface. S i l i c a sand was poured around the PVC to a p p r o x i m a t e l y 2 f e e t above
the screen and bentonite chips added f rom the sand to a p p r o x i m a t e l y 1.5 f e e t below the sur face
to seal the annular space. Concrete was used to secure a l imited access, f lush-mount pro t e c t iv e
well cover.
Monitor w e l l s were d e v e l o p e d by purging a minimum of 10 casing volumes of water. Prior to
sample c o l l e c t i o n , the well head space was measured for V O C s using a PID and an addi t i onal
three casing volumes of water were purged. The standing water was f i e l d tested during bailing
for pH, conduct ivi ty and temperature. The s t a b i l i t y of these measurements and the total
volume of water purged assured that the ground water sample was representat ive of the
format ion. Ground water sampl ing forms were completed for each test hole and are presented
in A p p e n d i x 3.0.
Ground water sample s were retrieved with a d i s p o s a b l e p o l y e t h y l e n e bai l er and were c o l l e c t e d
for analysi s as f o l l o w s : two 40-mi l l i l i t er ( m l ) vials for V O C s and TVPH; one 1-L
p o l y e t h y l e n e b o t t l e f or metals ( f i e l d f i l t e r e d ) ; and 1-L amber g la s s b o t t l e f or T E P H . The
sample s were p la c ed immediately in an i c e - f i l l e d cooler to maintain a temperature of 4° C, and
delivered to the laboratory with c ompl e t e chain-of-cus tody records (see A p p e n d i x 7.0).

7.4 S u r v e y i n g
The ground level and casing elevations of the newly i n s t a l l e d piezometers were recorded by
global p o s i t i o n i n g system (GPS) using the dual frequency method, as s p e c i f i e d in the contract
with C D O T . The location and sur fac e e levations of the other test holes and sha l low soil
borings were also recorded by the GPS system. . T h e surveying was conducted by Drexel
Barrell & Company of Boulder, Co lorado . The survey re su l t s are presented in A p p e n d i x 2.0.

p : < p r o j r e i s ( c d m \ 3 0 0 8 ' . s i teinv2.doc. 07.27.98



Environmental S c i e n t i s t s and Engineers, I n c .

8 L a b o r a t o r y A n a l y s e s
Based on f i e l d observations and f i e l d screening measurements, s e l e c t ed soil s ampl e s f r om the
p a r c e l s to be acquired during the Phase II and III construction a c t iv i t i e s were analyzed for
Benzene, T o l u e n e , Ethylbenzene , T o t a l X y l e n e s ( B T E X ) a n d Ter t-bu ty l M e t h y l Ether ( M T B E )
by EPA Method 8020, V O C s by EPA Method 8260, TEPH by Method 8100, and total RCRA
meta l s by EPA Method 6020A. S e l e c t e d soil s ampl e s were also analyzed for S V O C s by EPA
Method 8270. When high concentrations of one of the eight RCRA metal s were de t e c t ed in a
s a m p l e , that s ampl e was also to be analyzed for TCLP metal s to determine if the sample exceeds
RCRA standards and would be c l a s s i f i e d as a hazardous waste. S o i l s a m p l e preservation
procedure s are inc luded in T a b l e 1 and the c o m p l e t e analyt i ca l r e s u l t s are presented in A p p e n d i x
5.0.

T a b l e 1 S o i l S a m p l e M e t h o d s , C o n t a i n e r s a n d Preservatives
A n a l y s i s and M e t h o d

TEPH, EPA 80 15
T V P H , E P A 8 0 1 5
B T E X / M T B E , E P A 8020
VOAs, EPA 8260
S V G A s , E P A 8270
RCRA 8 Metals, EPA 7000 et. S e q . , 6020
o r l C P
T C L P N o n - v o l a t i ! e s

C o n t a i n e r
1-4 or 8 oz g l a s s
1 - 4 o z g l a s s
1 - 4 o z g l a s s
1 - 4 o z g l a s s
1 - 4 o z g l a s s
1-8 oz. g l a s s
1-8 oz g l a s s

Preservat ive
C o o l
Z e r o h e a d s p a c e . C o o l
Z e r o h e a d s p a c e . C o o l
Z e r o h e a d s p a c e . C o o l
C o o l
N o n e ( C o o l )
C o o l

T E P H - T o t a l E x t r a c t a b l e P e t r o l e u m H y d r o c a r b o n s T C L P - T o x i c i t y C h a r a c t e r i s t i c L e a c h i n g P r o c e d u r e
RCRA - Resource C o n s e r v a t i o n and Recovery Act BTEX - Benzene, T o l u e n e , E t h y l b e n z e n e , X y l e n e s
S V O A s - S e m i - v o l a t i l e O r g a n i c C o m p o u n d s V O A s - V o l a t i l e O r g a n i c C o m p o u n d s
T V P H - T o t a l V o l a t i l e P e t r o l e u m H y d r o c a r b o n s

T a b l e 2 W a t e r S a m p l e M e t h o d s , Conta iner s a n d Preservatives
A n a l y s i s a n d M e t h o d

T E P H , E P A 8 0 1 5
TVPH, EPA 80 15
B T E X / M T B E , E P A 8020
V O A s , E P A 8260
S V O A s , E P A 8270
Total RCRA Metal s , EPA 7000 et Seq. , 6020
o r l C P
p H , p r o b e
A l k a l i n i t y , E P A 310.1
T S S , E P A 160.2
T D S , E P A 160.1
C O D , E P A 410.1
Oil and G r e a s e , EPA 41 3.1
G r o s s A l p h a a n d Beta R a d i o a c t i v i t y , S W 9310

C o n t a i n e r
M L g l a s s o r n a l g e n e
2-40 ml VOA v ia l s
2-40 ml VOA v i a l s
2-40 ml VOA v i a l s
M L amber g l a s s
M L H O P E
M L H O P E

1-250 ml HOPE
2-1 L amber g l a s s
M L H D P E

T E P H - T o t a l E x t r a c t a b l e P e t r o l e u m H y d r o c a r b o n s
B T E X - Benzene, T o l u e n e , E t h y l b e n z e n e , X y l e n e s
COO - C h e m i c a l O x y g e n Demand
T D S - T o t a l D i s s o l v e d S o l i d s
S V O A s - S e m i - v o l a t i l e O r g a n i c C o m p o u n d s

Preservative
H C I , p H < 2 , C o o l
H C I , p H < 2 , C o o l
H C I , p H < 2 , C o o l
H C I , p H < 2 , C o o l
C o o l
F i e l d f i l t e r e d , H N 0 3 , p H < 2 , C o o l
C o o l

H , S 0 4 , p H < 2 , C o o l
H , S 0 4 , p H < 2 , C o o l
H N 0 3 , p H < 2 , C o o l

T V P H - T o t a l V o l a t i l e P e t r o l e u m H y d r o c a r b o n s
RCRA - Resource C o n s e r v a t i o n and Recovery Act
T S S - T o t a l S u s p e n d e d S o l i d s
V O A s - V o l a t i l e O r g a n i c C o m p o u n d s
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Ground water sampl e s f r o m prev iou s ly e x i s t ing monitoring w e l l s ( T H - 1 0 , T H - 1 6 , a n d T H - 1 8 )
were analyzed for T o t a l Extrac tab l e Petroleum Hydrocarbons (TEPH) by EPA Method 8100, and
T o t a l V o l a t i l e Petroleum Hydrocarbons (TVPH) by EPA Method 8015. Ground water from the
n e w l y - d r i l l e d monitor w e l l s was t e s t ed for TEPH. TVPH, and T o t a l Dis so lved RCRA M e t a l s by
EPA Method 6020A. Ground water f rom six of the seven new we l l s was al so t e s t ed for V o l a t i l e
Organic Compounds ( V O C s ) by EPA Method 8260. No di s charge parameter data was c o l l e c t e d
f r o m this round of s a m p l i n g because ex i s t ing data was deemed adequate. The ex i s t ing discharge
parameter data c o l l e c t e d in 1991 is presented in A p p e n d i x 6.0. The c o m p l e t e analyt i cal re sul t s
are c o l l e c t e d in A p p e n d i x 5.0. Ground water sample pre servat ion procedures are inc luded in
T a b l e 2.

9 Resu l t s
9.1 G e o l o g y

9.1.1 Parcel 49 (Central S t o r a g e )
Two test holes were d r i l l e d along the northwestern side of the Central S t o r a g e Build ing at 4400
to 4500 Brighton Boulevard along the pa th of the propos ed widening of Brighton Boulevard
and at the p r o p o s e d intersect ion of the UPRR tracks and Brighton Boulevard (TH-19). Three
Geoprobe test holes ( G P 1 to G P 3 ) were d r i l l e d in the concrete-covered parking area along the
southeastern side of the structure. F i e l d l og s describing the sediments encountered are hi
A p p e n d i x 3.0 and graphic logs of the test holes and Geoprobe™ soil sampl ing sites are in
A p p e n d i x 4.0.
T e s t hole T H - 1 9 was d r i l l e d a p p r o x i m a t e l y 342 f e e t f r o m the intersec t ion of 44th Stre e t and
Brighton Boulevard and 4.5 f e e t f r om the Central S t o r a g e b u i l d i n g f o u n d a t i o n . T h i s test hole
is in the p a t h of the proposed expansion of Brighton Boulevard and at the propo s ed intersection
of the relocated UPRR tracks and Brighton Boulevard. Maximum d e p t h of excavation hi this
area is unknown, but demol i t ion of the Central Storage structure and in s ta l la t i on of u t i l i t i e s
could require excavations to at least 10 f e e t . T H - 1 9 was sampled to 31.5 f e e t and comple t ed at
35 f e e t t o ta l d e p t h . Ground water was encountered at a p p r o x i m a t e l y 30 f e e t below ground
surface . Bedrock was not p ene tra t ed . The test hole penetrated about 16.5 f e e t of f ine to
coarse sand (coarsening downwards) resting on 1.5 f e e t of mois t , p l a s t i c clay. The clay
overlaid 18.5 f e e t of coarse sand and gravel. T h i s sand and gravel was very loose which
prevented sampl ing below 35 f e e t at this location. Dark brown to black s taining was noted in
the sample s f r o m 6 to 6.3 f e e t . T h i s staining was not accompanied by PID headspace readings
or odor. No e xp l o s i v e gases or abnormal radia t ion was de t e c t ed .
T e s t hole T H - 2 0 was also d r i l l e d in the path of the proposed Brighton Boulevard expansion
and ad jac en t to the Central S t o r a g e structure. T h i s test hole was d r i l l e d a p p r o x i m a t e l y 157 f e e t
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f r om the intersec t ion of 44th S t r e e t and Brighton Boulevard and 4.5 f e e t f r om the bu i ld ing.
T h i s test hole encountered a similar s t r a t i g r a p h i c sequence as seen in T H - 1 9 . The f ine to
coarse grained, coarsening downward sand f r o m near the s u r f a c e to 15.5 f e e t exhibi ted no
s ta ining or odor, a l t hough low l eve l s of V O C s were de t e c t ed in head spac e sample s at 10 to
11.5 f e e t (1.4 p p m ) and 15 to 16.5 f e e t (23 p p m ) . The sand was wet immedia t e ly above a thin
clay layer f r o m 15.5 to 16.0 f e e t , but was dry in the sample s at 20 f e e t . T h e r e may be a very
thin perched water table of l imited areal extent in the vicinity of this test hole. Coarse sand
with gravel (to 1 inch d iamet er) was encountered beneath the clay layer to the total d e p t h of
36.5 f e e t ( c o m p l e t e d to 35.0 f e e t ) . H e a d s p a c e V O C s were also de t e c t ed in the sample s f rom
25 to 26.5 f e e t (6.5 p p m , no odors or staining). Black staining and fa in t hydrocarbon odors
(but no headspace V O C s ) were noted in the sample s f r o m 35.0 to 36.0 f e e t . Ground water was
measured at a p p r o x i m a t e l y 30 f e e t below the surface .
T H - 1 6 was d r i l l e d in 1991 by WALSH near the northern apex of Parcel 49. T h i s test hole
encountered fill f r o m near the sur face to about 3 f e e t , f o l l o w e d by 6 f e e t of clayey sand over
36 f e e t of g r a v e l l y sand. T o t a l d e p t h was 45 f e e t and bedrock was not encountered. Ground
water was measured at 30.36 f e e t below ground level on May 26, 1998. No staining, odors,
e xp l o s i v e gases , h ead spac e V O C s , or abnormal radiat ion was de t e c t ed in this boring.
T H - 1 5 (WALSH 1991) was d r i l l e d 213 f e e t northeast of T H - 1 6 and approximate ly 43 f e e t
north of the Parcel 49 p r o p e r t y line. T h i s well penetrated sands and gravels f rom the surface
to bedrock at 41.5 f e e t . Bedrock consisted of blue-gray claystone. Ground water was
encountered at a p p r o x i m a t e l y 28 f e e t below the surface. No staining, odors, headspace V O C s ,
e x p l o s i v e gases , or abnormal radiat ion was de t e c t ed in the sample s f r om this test hole.
Geoprobe S o i l S a m p l e s
Three s h a l l o w Geoprob e soil borings were d r i l l e d in the concrete-covered parking area along
the southeast side of the Central S t o r a g e b u i l d i n g for this inves t igation. The Geoprobe soil
borings were advanced to ten f e e t and did not encounter ground water or bedrock. F i g u r e 2
shows the location of these sampl ing sites.
GP-1 encountered concrete rubble and sand fill beneath the concrete to a d e p t h of 1.9 f e e t .
Beneath this f i l l was approximate ly 1 f o o t of black fill consisting of loose coarse sand, brick
and a sphal t f r a g m e n t s , and p o s s i b l y coal dust. The black material had no odor and no V O C s
were de t ec t ed in the headspace sample f r om that interval. The material did not resemble the
smelter waste found at the Denver Col i s eum parking lo t (WALSH, 1997). The black f i l l
material rested on 2 f e e t of f i n e sandy, clayey s i l t (natural s ed iment), which overlaid very
clayey sand. T h i s clayey sand graded downwards into coarse to very coarse loose sand. No
odors, s ta ining, headspace V O C s or abnormal radiation was de t e c t ed . The black fil l material
was only found in the southernmost of the three Geoprobe soil sample sites and was not found
in the three test holes that have been d r i l l e d on Parcel 49.
GP-2 was dr i l l ed o p p o s i t e the m i d d l e of the Central Storage bu i ld ing. Concrete rubble and
sand fill to 2 f e e t was noted beneath the concrete s ur fa c e . No black fill material was present in
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thi s soil boring. The hole penetrated 0.8 f e e t of f ine' sandy clayey s i l t which overlaid clayey
very f i n e sand (3.2 f e e t ) and loose very f i n e to very coarse sand to total d e p t h . No s ta in ing ,
odors, h ead spac e V O C s , or abnormal r a d i a t i o n was de t e c t ed in thi s soil boring.
GP-3 was d r i l l e d near the northern end of the parking area. A p p r o x i m a t e l y 4 f e e t of fill was
noted beneath the concrete surface. T h i s f i l l consisted of large granite cobble s , f r a g m e n t s o f
concrete and brick, and grayish brown clayey sand. No staining or odor was noted in the fill.
The fill rested on natural sediment which consisted of 2 f e e t of f i n e sandy, clayey s i l t which
a b r u p t l y overlaid 0.5 f e e t of very coarse sand and f i n e gravel which graded into loose , f i n e
gravel and very coarse sand to to tal d ep th . No s taining, odors, headspace V O C s , or abnormal
radiat ion was de t e c t ed in thi s soil boring.

9.1.2 Parcel 50 (Western Boom)
Two test holes were d r i l l e d on Parcel 50 (4415 Brighton Boulevard, Western Boom). TH-21
was d r i l l e d along 44th S t r e e t down-gradient of the presumed locat ion of two USTs which were
shown on the 1945 and 1958 Sanborn Insurance maps. No record of the removal of these
USTs exist s . T H - 2 2 was d r i l l e d near the west corner of the Wes t e rn Boom b u i l d i n g to
inves t igate p o s s i b l e soil and ground water contamination f rom the 8 ASTs which were present
at the site f r om 1936 to about 1974. The site was also chosen to determine if soil and ground
water contamination resulted f r om the f l o o r drains in the bu i ld ing which were not permit t ed to
di scharge to a p u b l i c sewer system and were not connected to a sand trap (WALSH, 1996).
T H - 2 2 is also located near the proposed site of the UPRR track relocation.
No stained s o i l s , headspace V O C s , explos ive s gases or abnormal radiation was detected in any
f i e l d - s c r e e n e d soil sample f r o m either TH-21 or T H - 2 2 . T h i s lack o f v i s ib l e contamination
was surpr i s ing cons idering the parce l ' s his tory o f past usage.
TH-21 encountered a p p r o x i m a t e l y 12.5 f e e t of f ine to medium loose sand beneath the a sphal t
surface . T h i s sand coarsened downwards and sharply overlaid 4 f e e t of moi s t , p l a s t i c sandy
s i l t . The s i l t graded into coarse sand and gravel f r om 17 f e e t to total d e p t h . The test hole was
sampled to 36.5 f e e t and completed to 35 f e e t . Ground water was encountered at about 30.4
fe e t below the surface . No staining, odors, headspace V O C s , e xp l o s iv e gases or abnormal
radiat ion was de tec t ed in the samples .
T H - 2 2 encountered nearly the same g e o l o g i c section as seen hi T H - 2 1 , except that 6 f e e t of fill
was noted beneath the concrete surface. T h i s fill consisted of sand and brick f r a g m e n t s and
appeared to be uncontaminated. Ground water was encountered at about 30.5 f e e t below the
surface . The test hole was comple ted to 35 f e e t . No staining, odors, e x p l o s i v e gases,
headspace V O C s , or abnormal radiat ion was d e t e c t ed .
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9.1.3 Parcels 52 and 53 (unpaved parking lot and vacant storage l o t )
T H - 1 8 (WALSH 1991) was d r i l l e d approximate ly 92 f e e t north-northwest of T H - 2 2 , along the
p r o p e r t y boundary of Parc e l s 52 and 53. T h i s test hole was re sampled for TVPH and TEPH
on May 8, 1998. Ground water was measured at 29.10 f e e t below TOC ( a p p r o x i m a t e l y 29.4
f e e t below the sur fac e). The s t ra t igraph i c section hi this test hole is s imilar to T H - 2 1 and TH-
22, cons i s t ing of sands and s i l t s to 12.5 f e e t , a thin clay layer f o l l o w e d by coarser sand and
gravels to total d ep th (40 f e e t ) . Bedrock was not penetrated. No staining, odors, headspace
V O C s , e x p l o s i v e gases or abnormal radiat ion was de t e c t ed (WALSH, 1992).

9.1.4 Parcel 42 (O G V a l e n t i n e Lumber)
One test hole was d r i l l e d near the southeast corner of this parcel (1610 East 46th Avenue) along
the p r o j e c t e d route of a storm sewer. The test hole was also positioned to determine if the soil
and ground water contamination noted in T H - 1 0 (see be low) may have originated at an up-
gradient location to Parcel 42.
T H - 2 3 encountered a similar g e o l o g i c section to that noted in T H - 1 8 , T H - 2 1 , and T H - 2 2
(Parcel 50). Loose medium to f ine sand to 8 f e e t was noted above 4 f e e t of sandy sil t . The s i l t
overlaid coarse sand and gravel to total d e p t h (35 f e e t ) . Bedrock was not penetrated and
ground water was measured at approx imat e ly 29.5 f e e t below the sur face . No staining, odors,
headspace V O C s , e x p l o s i v e gases or abnormal radiation was de t e c t ed .
Aguirre dr i l l e d a test hole near the location of T H - 2 3 hi 1995 (Aguirre, 1995). T h i s test hole
(TH-22) was not sampled for environmental parameters. Ground water was measured at about
28.6 f e e t below the sur fa c e and bedrock was penetrated at 13.9 m (45.5 f e e t ) below the
sur face . No contamination was documented in the Aguirre log de s cr ip t ion.
WALSH dri l l ed T H - 1 0 near the northwest corner of Parcel 42 in 1991. Thi s well was dr i l l ed
to document p o s s i b l e soil and ground water contamination f r o m two out-of-service USTs
owned by O G Valentine Lumber. T h i s well was resampled for T E P H and TVPH in May
1998. T H - 1 0 encountered sands and gravels f r om the surface to total d e p t h (40 f e e t ) .
Petroleum odors were noted at 24 f e e t to total d e p t h and black s t a i n i n g was de tec t ed at 30 f e e t ,
decreasing with d e p t h and di sappearing by 40 f e e t . Headspace PID readings ranged from 0 to
220 ppm near the ground water contact (28.5 f e e t below the sur fa c e) . Ground water recovered
in the May 1998 sampling event was dark gray with a spo t ty sheen, and had a mild petroleum
odor.
Aguirre also dr i l l ed a soil boring in the northeast corner of Parcel 42. T h i s soil boring, (B-
14), was d r i l l e d to bedrock (45.9 f e e t below the s u r f a c e ) and encountered the same section as
noted in T H - 1 0 and T H - 2 2 (Aguirre , 1995). No contamination was noted in the description.
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9.1.5 Parcel 79 (Denver F i r e S t a t i o n #9)
WALSH d r i l l e d TH-7 near the southwest corner of this parcel s l i g h t l y up-grad i en t to an UST
containing d i e s e l f u e l (WALSH, 1991). Ground water was encountered at a p p r o x i m a t e l y 28.5
f e e t and appeared dark gray. F a i n t hydrocarbon odors were detec ted in the sample s f r o m 12.5
to 25 f e e t and again at a p p r o x i m a t e l y 35 f e e t . Pos s i b l e s ta ining was noted in the sample s f rom
37 f e e t .
T e s t i n g revealed that the tank p i p i n g had leaked and holes were noted in the tank when it was
removed. A p p r o x i m a t e l y 40 yards of die se l-contaminated soil was removed f rom the
excavation, a l though u t i l i t i e s and the b u i l d i n g f o u n d a t i o n prevented the c o m p l e t e removal of
the contaminated so i l . A vapor extraction and ground water treatment system was in s ta l l ed I
late 1993. Benzene l ev e l s in the ground water were reduced to j u s t above the MCL when low
ground water pH prevented fur ther discharge without expensive treatment m o d i f i c a t i o n s . The
operator of the remediation system claimed that a plume of gaso l ine contamination having a
low pH and dark gray color was intersected by the recovery wel l s . HWS contends that this
plume originated on Parcel 42 (O G V a l e n t i n e ) (HWS C o n s u l t i n g Group , 1995).

9.1.6 Parcel 43 (Darko's Automotive)
Permission to access this p r o p e r t y (1633 East 46th Avenue) was not granted. The p r o p e r t y is
currently the s i te of Darko's Automot iv e , an automobile repair f a c i l i t y . The sur face of the lot
is obscured with car bodies and parts . T H - 1 4 , which was d r i l l e d by WALSH in 1991, could
not be accessed to determine if it could be re sampled. Oil contamination, substantial amounts
of PAHs, and e l evated concentrations of cadmium, l ead , zinc, and mercury were noted in the
sha l l ow so i l s ( sur fa c e t o f o u r f e e t ) .
TH-14 encountered black stained so i l s f r o m near the s ur fa c e to a p p r o x i m a t e l y 4 f e e t . T h i s f i l l
rested on 1 f o o t of naturally-occurring clay which rested on sands ad gravels to total d e p t h
(41.5 f e e t ) . Bedrock was not penetrated and ground water was measured at approx imat e ly
28.5 f e e t below the surface. H e a d s p a c e PID readings ranged f rom 0 to 9 ppm. The headspace
PID reading in the black fill was 2 ppm.

9.1.7 Parcel 99 (Lambert storage b u i l d i n g )
One test hole was d r i l l e d on Parcel 99 (4614 Baldwin Court , Lambert storage b u i l d i n g ) near
the northwest corner of the concrete block structure. T h i s locat ion was chosen to document
the p o s s i b l e presence of soil and ground water contamination f rom f l o o r drains in the former
automobi le service and paint ing bay which may be connected to a sand trap.
T H - 2 4 encountered 7 f e e t o f f i l l beneath the asphal t surface. T h i s f i l l consisted o f brick
f r a g m e n t s , sand and coal dust . It appeared to be have a black s tain, a l t h o u g h no odors or
headspace V O C s were noted in the sample s . The ques t ionable s ta ining extended into the
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under ly ing natural sediment (coarse sand) to a depth' of 10.2 f e e t . T h i n sandy clay layers at
10.2 and 15.0 f e e t separated the coarse sand and gravel s which comprised the remainder of the
section. The well was sampled to 36.5 f e e t and comple t ed to 35 f e e t . Ground water was
measured at approx imat e ly 29.8 f e e t below the surface and bedrock was not penetrated. No
odors , headspace V O C s , e x p l o s i v e gases or abnormal radiat ion was d e t e c t e d .
T H - 1 2 (WALSH 1991) was d r i l l e d on Parcel 99 a p p r o x i m a t e l y 40 f e e t west-southwest of TH-
24. T h i s well has been abandoned. Fill material was noted beneath the beneath the a spha l t
s ur fa c e , but no staining was reported. The section pene trat ed is s imilar to that noted above in
T H - 2 4 . PID readings ranging from 15 to 30 ppm were recorded from the soil samples at
staring at 5 f e e t and continuing to total d e p t h (41.5 f e e t ) . Ground water was measured at
a p p r o x i m a t e l y 27.5 f e e t below the surface .
Two Aguirre geotechnical test holes (TH-23 and B-15) were d r i l l e d along the east side of
Baldwin Court to the north and south of Parcel 99.
T H - 2 3 (78 f e e t west-northwest of T H - 2 4 ) was d r i l l e d in 1994 to a total d e p t h of 16.5 m (54
f e e t ) . Bedrock (weathered clay stone) was penetrated at 13.6 m (44.5 f e e t ) . The section
resembled that described in WALSH T H - 2 4 and consisted of clayey sands to a p p r o x i m a t e l y 12
f e e t f o l l o w e d by sands and gravels to bedrock. Ground water was measured at 10.1 m (33.0
f e e t ) below the sur fac e (Aguirr e , 1995). T h i s water level seems low in comparison to that
measured in T H - 2 4 and may represent a water level that had not reached equilibrium.
B-15 (30 m or 98 f e e t southwest of T H - 2 4 ) was d r i l l e d to bedrock hi 1992. T h i s borehole
encountered clean sand to a p p r o x i m a t e l y 16 f e e t , clayey sand to 19 f e e t , and sand and gravel to
top of bedrock (weathered c lays tone) at 14 m (45.8 f e e t ) . Ground water was recorded at
approx imate ly 27.6 f e e t below the surface. No contamination was noted in the log de scr ipt ion
( A g u i r r e , 1995).

9.1.8 Parcel 54 (Lambert Auto Parts)
No addi t i onal sampl ing was conducted on his parcel (4605 Brighton Boulevard, Lambert Auto
Parts paved parking l o t ) . T H - 1 3 (WALSH 1991) was d r i l l e d down-gradient o f a former UST
near the north central por t i on of the parcel. The test hole has been p l u g g e d and abandoned.
T H - 1 3 i s a p p r o x i m a t e l y 78 f e e t southwest of T H - 2 5 (see below). The g eo l og i c section
encountered in T H - 1 3 consisted o f f i l l ( a p p r o x i m a t e l y 1 f o o t , brick f r a g m e n t s ) , clay (3.5 f e e t )
and sand and gravel to total d e p t h (41 f e e t ) . Bedrock was not p ene tra t ed . Ground water was
measured at approx imate ly 28.5 fee t below the surface. The ground water was discolored
( b l a c k ) and had a mild to strong hydrocarbon o d o r . ' S t a i n i n g was noticed in the soil sample at
30 f e e t ; s taining decreased with d e p t h and was no longer noticeable at 40 f e e t . H e a d s p a c e PID
readings ranged f r o m 14 to 120 ppm and were above background l ev e l s in all sample s .
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9.1.9 Parcel 55 (Lambert A u t o m o b i l e Elec tronic s)
One test hole (TH-25) was d r i l l e d near the southeast corner of the L a m b e r t ' s Auto Elec tronic s
b u i l d i n g at 4615 Brighton Boulevard. T h i s locat ion is along the path of a propo s ed sewer line
and is down-gradient to an UST which was shown on the 1945 Sanborn Insurance map. T h i s
UST may now be located in Brighton Boulevard. The f a t e of the UST is unknown, but it may
be located in the present Brighton Boulevard.
T H - 2 5 encountered 5 f e e t of fill beneath the asphalt-covered parking lot. T h i s f i l l consisted of
sand, gravel , and brick f ragment s and had no odor or s taining. The fill rested on a very thin
(0.1 f o o t th i ck) layer of c layey sand over gravel. A minor PID reading of 2 ppm was
registered f r o m this interval (5-6.5 f e e t ) and some black p a r t i c l e s , thought to be a s p h a l t s lough
f r om the overlying fill were also noted. The coarse gravel and clayey sand in the f o l l o w i n g
sample (10-11.5 f e e t ) also exhibited a very s l igh t headspace PID reading of 1 ppm. Coarse
gravels were logged from 11.5 f e e t to total d e p t h (36.5 f e e t ) . No staining, e xp lo s iv e gases,
odors or abnormal radiation was detected. Bedrock was not penetrated and the ground water
was measured at a p p r o x i m a t e l y 29.3 f e e t below the surface.
T h e r e are no Aguirre test hole s in the vicinity of T H - 2 5 .
T H - 1 1 (WALSH 1991) was d r i l l e d near the northwest corner of Parcel 55, down-gradient from
a former waste oil UST. T h i s test hole encountered a thin layer of fill (0.8 f e e t ) over clayey
sand (3 f e e t ) f o l l o w e d by 37.5 f e e t of sand and gravel. The sands below the water table
( a p p r o x i m a t e l y 27.5 f e e t below the sur fa c e) were s l i g h t l y d i s co lored ( l i g h t gray). The ground
water did not appear to be d i s co lored . H e a d s p a c e V O C s were above background in all
samples and ranged f rom 15 to 31 ppm. Bedrock was not penetrated (WALSH, 1991). TH-11
is p l u g g e d and could not be re sampled in May 1998.

9.1.10 Parcel 46 ( H y d r a u l i c Equipment Repair and 1-70 Entrance Ramp Area)
WALSH d r i l l e d two test holes on this parcel in 1991: T H - 0 6 was d r i l l e d s l i g h t l y down-
gradient of three USTs ( f a t e unknown); TH-15 was d r i l l e d near the location of 14 ASTs which
once held bulk petroleum products (WALSH, 1991b).
T H - 0 6 encountered fill to 2 f e e t which rested on 2 f e e t of natural clay. S a n d s and gravels were
penetrated below the clay to total d e p t h (41 f e e t ) . No odors , s taining, headspace PID readings
or abnormal radiation was detected in T H - 0 6 . Ground water was encountered at
a p p r o x i m a t e l y 28 f e e t below the surface and bedrock was not pene tra t ed .
TH-15 encountered black f i l l material f rom the sur face to a p p r o x i m a t e l y 2.5 f e e t . PID
headspace measured 15 ppm f r o m this interval. T h i s fill material rested on a p p r o x i m a t e l y 2.5
f e e t of natural ly-occurring clay. S a n d s and gravels were encountered beneath the clay to 41.5
( t o p of bedrock, weathered c lays t one). H e a d s p a c e PID readings ranged f r o m 8 to 13 ppm
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f r o m 2.5 f e e t to to ta l d e p t h (41.5 f e e t ) . Ground water was measured at a p p r o x i m a t e l y 28 f e e t
below the surface . No odors or s taining was noted in the s a m p l e s f r o m this test hole.
Two Aguirr e geotechnical holes (B-17 and B-18) were d r i l l e d on this parc e l . B-17 (1992) was
d r i l l e d a p p r o x i m a t e l y 30 f e e t northwest of T H - 1 5 . T o t a l d e p t h was 54 f e e t . Ground water
was measured at 27.6 f e e t below the sur fac e and weathered claystone bedrock was pene trated
at 46.6 f e e t . No mention of contamination was found in the log d e s c r i p t i o n ( A g u i r r e , 1995).
B-18 ( 1 9 9 2 ) was d r i l l e d in the on ramp area, a p p r o x i m a t e l y 65 f e e t northeast of T H - 0 6 . B-18
was d r i l l e d to 54 f e e t , encountered ground water at 28.0 f e e t and bedrock at 43.3 f e e t . No
contamination was mentioned in the log d e s c r i p t i o n ( A g u i r r e , 1995).

9.1.11 Proposed Pedes tr ian U n d e r p a s s East 46th Avenue
One Geoprobe soil boring (GP-4) was d r i l l e d in the median s t r ip between the east- and west-
bound lanes of East 46th Avenue along the path of a proposed pede s tr ian underpass connecting
the Denver Coliseum and Nat iona l Western S t o c k Show b u i l d i n g s (see F i g u r e 2). T h i s soil
boring was advanced to ten f e e t .
GP-4 encountered approx ima t e ly 4.5 f e e t of f i l l beneath the asphalt-covered surface. T h i s f i l l
consisted of coarse gravel, a sphal t f r a g m e n t s , and occasional brick f ragment s . The fill was.
dark gray in color and appeared to also contain f ine coal f r a g m e n t s and coal dust. Mois t loose
sand and gravel was l ogged beneath the fill. No headspace V O C s , s taining, odors, e xp lo s iv e
gases or abnormal radiation were associated with any sample f r om this boring.

9.2 H y d r o l o g y
S u r f a c e drainage in the Phase II and III construction areas is channeled via storm sewers to the
Sou th P l a t t e River. S u r f a c e r u n o f f along Brighton Boulevard is s imilarly c o l l e c t ed by the
storm sewers with o u t f a l l s along the east bank of the S o u t h P l a t t e River, near East 45th
Avenue.
Ground water f l o w direct ion in the Phase II and III construction areas is towards the northwest,
that is, towards the S o u t h P l a t t e River. F i g u r e 3 shows the po t en t i ome tr i c surface between 44th

S t r e e t and Brighton Boulevard u t i l i z i n g the ground water e levation data f r o m the WALSH
1998 monitoring well s . The data was co l l e c t ed on May 26, 1998. Ground water gradient in
this area was computed to be 0.0057 ft/ft. F i g u r e 4 is a d e p t h to ground water map
(measurements in f e e t ) . T a b l e 3 summarizes the current and historical ground water l eve l s in
the various environmental and geotechnical test holes.
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T a b l e 3 D e p t h t o G r o u n d w a t e r ( F e e t )
Locat ion D e p t h to

Ground
W a t e r Below
T.O.C.

Eleva t i on of
Casing

Elevat ion of
S u r f a c e

Ground W a t e r
Elevat ion

WALSH Test H o l e s May 1998 A

T H - 1 9
T H - 2 0
T H - 2 1
T H - 2 2
T H - 2 3
T H - 2 4
T H - 2 5

29.65
29.81
30.16
30.18
29.23
29.42
28.96

5187.27
5187.41
5187.63
5187.50
5185.71
5185.11
5184.98

5157.62
5157.60
5157.47
5157.32
5156.48
5155.69
5156.02

WALSH Test H o l e s June 1997G

DC-2
DC-3
DC-4

15.14
10.02
9.09

5168.25
5163.72
5162.00

5168.45
5163.99
5162.32

5153.11
5153.70
5152.91

WALSH Test H o l e s 1991B

T H - 1
T H - 2
T H - 3
T H - 4
T H - 5
T H - 6
T H - 7
T H - 8
T H - 9
T H - 1 0
T H - 1 1
T H - 1 2
T H - 1 3
T H - 1 4
T H - 1 5
T H - 1 6
T H - 1 8

17.37
12.62
9.87
10.10C

11.48
18.08
28.80
26.88F

28.82
29.03
27.09
28.23"
27.87
27.68
27.46
27.03F

26.66
28.62
29.95"
28.05
29. 10*

5170.08
5163.41
5160.09
5158.47
5152.01
5184.31
5180.78
5181.78
5182.96
5181.24
5181.56
5181.62
5181.83
5181.00
5182.54
5184.50
5183.24

5170.29
5163.74
5160.26
5158.72
5150.28
5183.12
5181.17
5182.03
5183.13
5181.48
5181.85
5181.93
5182.18
5181.37
5182.95
5184.71
5183.65

5152.71
5150.79
5150.22
5149.99
5146.99
5133.93
5155.51
5153.90
5152.96
5153.93
5154.15
5153.01
5153.69
5153.94
5154.37
5153.97
5155.88
5155.88
5154.55
5155.19
5154.14

Aguirre Piezometers 1992-1994D

BW-l
BW-5
BW-10
BW-13
BW-18
T H W - 2 9

( 6 . 1 ) 2 0 . 0
( 9 . 8 ) 3 2 . 1
(7.6) 24.9
( 1 1 . 9 ) 3 9 . 0
(10.7)35.1
( 1 3 . 1 ) 4 3 . 0

( 1 5 6 8 . 5 ) 5144.7
(1572.0) 5156.2
(1574.6) 5164.7
(1579.4) 5180.4
(1580.0) 5182.4
(1579.2) 5179.8

5124.7
5124.1
5139.8
5141.4
5147.3
5136.8
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T a b l e s ( C o n t ' d ) D e p t h t o Groundwater ( F e e t )
Locat ion D e p t h to

Ground
Water

Elevat ion of
Casing

Elevation of
S u r f a c e

Ground
Water
Eleva t i on

Aguirre S o i l Borings11 1992
B-2
B-3
B-4
B-6
B-7
B-8
B-9
B - l l
B-12
B-14
B-15
B-16
B-17
B-19

(7.6) 24.9
( 2 . 2 ) 7.2
(7.3) 23.9—
( 1 3 . 4 ) 44.0
( 1 2 . 9 ) 42.3
(8.8) 28.9
( 9 . 1 ) 2 9 . 8
(8.8) 28.9
(8.6) 28.2
(8.4) 27.6
(8.4) 27.6
(8.4) 27.6
(8.3) 27.2

( 1 5 6 9 . 6 ) 5148.3
( 1 5 6 6 . 3 ) 5 1 3 7 . 5
( 1 5 7 1 . 9 ) 5 1 5 5 . 8
( 1 5 7 0 . 6 ) 5 1 5 1 . 6
( 1 5 7 2 . 6 ) 5 1 5 8 . 1
( 1 5 7 2 . 6 ) 5 1 5 8 . 1
( 1 5 7 3 . 7 ) 5 1 6 1 . 7
(1579.4) 5180.4
( 1 5 7 9 . 6 ) 5 1 8 1 . 1
(1579.4) 5180.4
(1579.4)5180.4
( 1 5 7 9 . 1 ) 5 1 7 9 . 4
( 1 5 7 9 . 7 ) 5 1 8 1 . 4
( 1 5 7 9 . 9 ) 5 1 8 2 . 1

5123.4
5130.3
5131.9—
5114.1
5115.8
5132.8
5150.6
5152.2
5152.2
5152.8
5151.8
5153.8
5154.9

Aguirre Tes t Holes? 1994
T H - 1
T H - 2
T H - 3
T H - 4
T H - 5
T H - 6
T H - 7
T H - 8
T H - 9
T H - 1 0
T H - 1 1
T H - 1 2
T H - 1 3
T H - 1 4
T H - 1 5
T H - 1 6
T H - 1 7
T H - 1 8
T H - 1 9
T H - 2 0
T H - 2 1
T H - 2 2
T H - 2 3
T H - 2 4
T H - 2 5

(6.0) 19.6
(4.0) 13.1
( 1 . 3 ) 4 . 1
(7.0) 23.0
(6.4) 20.9...
( 5 . 5 ) 18.0
(3.6) 11.8
(5.2) 16.9
(3.9) 12.8
( 3 . 6 ) 11.9
( 3 . 9 ) 12.8
( 3 . 3 ) 10.8
( 3 . 9 ) 12.8
( 5 . 2 ) 16.9
( 6 . 7 ) 2 1 . 9
( 8 . 2 ) 27.0
(9.4) 30.8
(10.8) 35.4
( 1 2 . 5 ) 4 1 . 0
(9.3) 30.5
(8.8) 28.9
(9.6) 31.5
(8.4) 27.6
(8.4) 27.6

( 1 5 6 9 . 7 ) 5148.6
(1569.4) 5147.6
( 1 5 6 6 . 0 ) 5136.5
( 1 5 7 1 . 7 ) 5 1 5 5 . 2
( 1 5 7 1 . 8 ) 5 1 5 5 . 5
( 1 5 7 1 . 1 ) 5 1 5 3 . 2
( 1 5 7 3 . 3 ) 5160.4
(1572.7) 5158.5
(1572.5) 5157.8
( 1 5 7 2 . 5 ) 5157.8
( 1 5 7 2 . 6 ) 5158.1
( 1 5 7 2 . 5 ) 5157.8
( 1 5 7 3 . 2 ) 5 1 6 0 . 1
(1574.2) 5163.4
( 1 5 7 4 . 8 ) 5165.3
( 1 5 7 6 . 1 ) 5 1 6 9 . 6
(1578.2) 5176.5
( 1 5 7 9 . 6 ) 5 1 8 1 . 1
( 1 5 7 9 . 5 ) 5180.8
( 1 5 7 9 . 3 ) 5 1 8 0 . 1
( 1 5 7 9 . 9 ) 5 1 8 2 . 1
( 1 5 7 9 . 8 ) 5 1 8 1 . 7
( 1 5 7 9 . 3 ) 5 1 8 0 . 1
(1579.5)5180.8
( 1 5 7 9 . 6 ) 5 1 8 1 . 1

5129.0
5134.5
5132.4
5132.2
5134.6—
5142.4
5146.7
5140.9
5145.0
5146.2
5145.0
5149.3
5150.6
5148.4
5147.7
5149.5
5150.3
5145.4
5139.1
5151.6
5152.8
5148.6
5153.2
5153.5
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T a b l e 3 ( C o n t ' d ) D e p t h t o G r o u n d w a t e r ( F e e t )
Location

T H - 2 6
T H - 2 7
T H - 2 8
T H - 3 0

Depth to
Ground
Water
(8.8) 28.9
(8.5) 27.9
(7.9)25.9
(7.9) 25.9

Elevation of
Casing

Elevation of
S u r f a c e
(1579.8) 5181.7
( 1 5 7 9 . 8 ) 5 1 8 1 . 7
( 1 5 7 9 . 3 ) 5 1 8 0 . 1
(1579.4) 5180.4

Ground
Water
Elevation
5152.8
5153.8
5154.2
5154.5

A = T e s t hole s d r i l l e d May 1998. W a t e r l e v e l s measured on May 26, 1998. Measurements
in f e e t .8 = W a t e r l e v e l s measured February 13, 1992. Measurements in f e e t .c = W a t e r level measured on J u n e 5, 1997. Measurement in f e e t .D = W a t e r measurements la t e s t avai lable - January 31, 1995. Measurements in parentheses meters.E = W a t e r l ev e l s p r o b a b l y not s tab i l i z ed at time of measurement.F = W a t e r level measurements f r om A p r i l 9, 1991.0 = W a t e r level measurements from June 5, 1997.H = W a t e r level measurement f r om May 26, 1998.1 = W a t e r level measurement f r o m May 5, 1998.T . O . C . = Top of Casing
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9.3 A n a l y t i c a l R e s u l t s

9.3.1 Soil S a m p l e s
The concentration of metal s in compos i t ed soil samples f r om the seven test holes d r i l l e d in the
Phase II and III construction areas is within the typical local and regional ranges ( T a b l e 4).
Geoprobe soil sample re sul t s are summarized hi T a b l e 5. C o m p l e t e analytical results are
presented in A p p e n d i x 5.4.
The re sul t s of S V O C (EPA Method 8270) analyses f r om soil sample s is summarized in T a b l e
6. Full analytical resul t s are presented hi A p p e n d i x 5.2.
Soi l samples were col lec ted for T o t a l Extractable Petroleum Hydrocarbons (TEPH) analyses
from two zones hi each of the seven test holes dril led for this site investigation. One sample
was co l l e c t ed f rom each test hole f r om the l o c a l l y pers i s tent s i l t y f ine sand (or near the base of
fill at a p p r o x i m a t e l y 5 to 6.5 f e e t below the sur face). A second sample was co l l ec t ed near the
ground water contact at approx imat e ly 30 to 31.5 f e e t below the surface. T a b l e 7 summarizes
the f i n d i n g s ; comple te analytical results are presented hi A p p e n d i x 5.1.
T a b l e 7 summarizes the resul t s of the Benzene, Tolu ene , Ethylbenzene, and T o t a l Xylene s
(BTEX), Methyl Tert-butyl Ether (MTBE) and T o t a l V o l a t i l e Petroleum Hydrocarbons
(TVPH) soil analyses. The f u l l analytical results are found in A p p e n d i x 5.1.

9.3.2 Ground Water S a m p l e s
T a b l e 9 summarizes the result s of the EPA Method 8260 analyses for V O C s in ground water.
The complete analytical f i n d i n g s are presented in A p p e n d i x 5.5. Figure 5 i l lu s t ra t e s the
relative locations and concentration of the various v o l a t i l e organic compounds hi the ground
water. T a b l e 10 summarizes the concentrations of chlorinated solvents detected in EPA
Method 8260 analyses f r om ground water samples co l l e c t ed hi 1991.
No diesel-range hydrocarbons (TEPH by EPA Method M o d i f i e d 8 0 1 5 / M o d i f i e d 8100) were
detected in the ground water samples c o l l e c t ed f r om the WALSH 1998 test holes (TH-19
through TH-25). Full analytical results are presented in A p p e n d i x 5.6. '
Gasoline-range hydrocarbon (TVPH by EPA Method M o d i f i e d 8 0 1 5 / M o d i f i e d 8100) analyses
of ground water samples are summarized hi T a b l e s 11 and 12. T a b l e 12 also .summarizes the
data f r o m the 1991 study (WALSH, 1991b, 1992).
T a b l e 13 summarizes the total d i s s o lved metal s in ground water. The comple t e analyses and a
summary of the 1991 result s are presented in A p p e n d i x 5.7.
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A n a l y t i c a l re su l t s per taining to the individual proper t i e s are discussed below. A l i s t i n g of
analyses per formed for this inves t igat ion is contained in A p p e n d i x 1.0.
Parcel 49 (Central S t o r a g e )
Elevated concentrations of arsenic (93 m g / K g ) , lead (970 m g / K g ) and s i lver (4.3 n i g / K g ) were
measured in the black fill material in GP-1 (see T a b l e 5). T h i s Geoprobe soil sample was
co l l e c t ed f rom the concrete-covered parking area along the southeast side of the Central
S t o r a g e b u i l d i n g . The elevated concentration of s i lver in the f i l l material sugge s t s that,
al though the material resembled coal dust and not the typ i ca l smelter waste as found earlier in
the parking area of the Denver Coliseum (Phase I area, WALSH, 1997), at least a portion of
this fill is comprised of smelter waste f r om the former Omaha and Grant Smel t e r .
Concentrations of metals in the other Geoprobe samples f r om the site (GP-2 and GP-3) were
within regional and local ranges. A second composite sample f r om GP-1, but excluding the
black fill material , was within regional and local ranges for total metals ( T a b l e 5).
The lead content in the fill from GP-1 is above the Consent Decree level (500 p p m ) for the
G l o b e v i l l e S m e l t e r (Margaret S t a u b , ASARCO G l o b e v i l l e F a c i l i t y Manager 07-10-97). A
typ i ca l action level for lead in soil in industrial s e t t ings is 500 m g / K g ( p p m ) . A tox i c i ty
characteristic leaching procedure (TCLP) was p er f ormed on the elevated lead and arsenic
content of GP-1. The result s were below detec t ion l imit s (< 0.050 m g / K g ) for arsenic and
0.24 m g / K g for lead ( T a b l e 5). Based on these result s , the black fill material in GP-1 would
be c l a s s i f i e d as a s p e c ia l , and not a hazardous waste, under the Resource Conservation and
Recovery Act (RCRA).
Elevated concentrations of lead (210 m g / K g ) were also detected in the 2.5 f o o t grab sample
f rom TH-16, d r i l l e d near the north end of the Central Storage b u i l d i n g in 1991 (WALSH.
1992). T h i s sample was c o l l e c t e d f rom a black-colored fill material (al so found on Parcel 46).
Concentrations of total RCRA-8 metals in T H - 1 9 and T H - 2 0 were within regional and local
ranges ( T a b l e 4).
Low concentrations of S V O C s were detected in the composite soil samples f rom T H - 1 9 and
T H - 2 0 ( T a b l e 6). The S V O C s detected at Central S t o r a g e include 2,6-dinitrotoluene (500
ug/Kg) f r o m T H - 1 9 and elemental s u l f u r (1,900 ug/Kg) in T H - 2 0 . The s e compounds may be
attributed to incomple t e coal combustion produc t s or p o s s i b l y to f e r t i l i z e r materials once stored
in the structure. These compounds do not pose a s igni f i cant health or s a f e t y risk at these
concentrations.
Black-colored so i l , believed to be pe tro l eum contaminated, was noted in T H - 1 9 at the 6 to 6.3-
f o o t interval. The analytical results from this interval were non-detect for pe troleum
contamination ( T a b l e 7). Low concentrations of toluene (12 ug/Kg) and xylenes (5.6 ug/Kg)
were detected in the soil samples near the ground water contact in T H - 1 9 ( T a b l e 7).
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S t a i n i n g and a s l i g h t hydrocarbon odor was noted in the 35 to 36-foo t level in T H - 2 0 . M T B E
(9 ug/Kg) was the only petroleum-associated contaminant detected f r om the soil at this level
(30-31.5 f o o t interval). The source of the M T B E at Central S t o r a g e is unknown and may
originate up-gradient of this parcel .
No v o l a t i l e p e t ro l eum hydrocarbons were detec ted in the ground water f r o m T H - 1 9 or T H - 2 0
( T a b l e 11). TVPH at 770 u g / L was also detected in the resampled T H - 1 6 test hole, d r i l l e d
near the north end of Parcel 49 in 1991. T h i s result represents a s i g n i f i c a n t increase over the
1991 level (5 u g / L M T B E and 2 u g / L PCE, WALSH, 1992).
PCE (140 u g / L and an unknown conjugat ed compound (8.6 u g / L ) were detected in the ground
water by EPA Method 8260 f rom T H - 1 9 . PCE was also de tec t ed in T H - 2 0 (8.1 u g / L ) ( T a b l e
9). Both of these concentrations exceed the M C L s for this compound (5 u g / L ) . PCE was
detected hi 1991 f rom TH-16 at 2 u g / L ( T a b l e 10). The source of this contamination is
unknown, but the s igni f i cant increase in the TVPH in TH-16 sugges t s that a plume of
contamination may have migrated onto the proper ty f rom an o f f - s i t e up-gradient source.
Parcel 50 (Western Boom)
The metal content of the soil samples was within regional and local norms ( T a b l e 4) and no
S V O C s were detected in any soil sample ( T a b l e 6).
Diesel-range hydrocarbons (TEPH) at 3,100 u g / K g were detected in T H - 2 1 in the shallow
sample interval (5-6.5 f e e t , T a b l e 7) but were not detected in the sample f r om the 30-31.5 f o o t
interval. T o t a l xylenes (340 ug/Kg) and M T B E (1,200 ug/Kg) were detected f rom this
interval. No hydrocarbon contamination was detected in the shallow soil sample f r om T H - 2 2
(10-11.5 f e e t ) . Minor contamination was detected in the deeper sample f r o m 30-31.5 f e e t
(to ta l xylenes at 5.1 u g / K g and 8.7 u g / K g M T B E ) .
The source of the TEPH and gasoline-range f u e l contamination is unknown but may originate
at the site due to leaking ASTs or USTs at the bulk pe troleum storage which once existed on
the p r o p e r t y . An o f f - s i t e source is also pos s ib l e .
The source of the M T B E is also unknown and may originate from an up-gradient location
southeast of the parcel. The bulk storage ASTs and USTs which once existed on the prop er ty
were removed prior to the widespread introduction of M T B E to the Front Range area. The
low level of pe troleum contamination in the soil sample s f r o m TH-21 (with the exception of
MTBE) sugge s t s that the UST indicated to exist near the south apex of the p r o p e r t y has been
removed (Sanborn Insurance maps for 1945 and 1958, WALSH, 1991b).
Methyl ene ch lor ide ( D C M ) was de tec ted in T H - 2 1 (12 u g / L ) and T H - 2 2 (17 u g / L ) ( T a b l e 9).
T h e s e l eve l s exceed the M C L s for drinking water for these compounds (5 u g / L ) . Methyl ene
chloride is a common laboratory contaminant. However , DCM was not de tec ted in other
water sample s c o l l e c t e d during this s ampl ing event. The source of the methylene chloride is
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unknown, but could originate either at the s i t e (former locat ion of 14 ASTs and 4 USTs) or
f rom an unknown up-gradient location. The high concentration of PCE on Parcel 49 impl i e s
that the source for the PCE on Parcel 50 is up-gradient , that is, to the southeast.
Parcel 53 (Vacant storage l o t )
S V O C s (8,200 ug/Kg) were detected in TH-18, which was d r i l l e d hi 1991 on the prop er ty
boundary between Parcels 53 and 52 (unpaved parking lo t). The S V O C s consisted of unknown
oxygenate s , p a r a f f i n s , and bio-organic compounds and are not considered to be s ignif i cant
health or environmental risks. The source of the S V O C s is unknown but could be at tributable
to incomple t e combustion produc t s from f u e l s , s p i l l a g e or i n f i l t r a t i o n of materials stored at the
s i t e , or a component of the fill material used to bring the parcel to grade.
No vo la t i l e or extractable petroleum hydrocarbons were detected hi TH-18 hi the 1998 ground
water samples (Table 12, A p p e n d i x 5.6), although the 1991 results indicated a TVPH level of
890 u g / L (WALSH, 1991b). The d i f f e r e n c e hi these values suggests migration or attenuation
of a petroleum plume across the site.
PCE (5 u g / L ) and MTBE (890 u g / L ) were also detected in the ground water in 1991
(WALSH, 1991b). The MCL for PCE is 5 u g / L ; there is no established MCL for MTBE.
The source of these compounds is unknown.
Parcel 42 (O G Valent ine Lumber)
TH-23 was d r i l l e d along the proposed route of a sewer line and up-gradient to a suspected
leaking UST under the northwest corner of the O G Valentine bu i ld ing . T o t a l RCRA-8 metals
in s o i l s were with regional and local ranges in T H - 2 3 ( T a b l e 4).
No S V O C s were de t e c t ed hi the soil f r om TH-23 ( T a b l e 6).
No diesel-range or BTEX compounds were detected in soil samples from T H - 2 3 ( T a b l e 7).
MTBE was detected hi the shal low and deep samples from T H - 2 3 (9.3 u g / K g at 5-6.5 f e e t and
8.6 ug/Kg at 30-31.5 f e e t ) ( T a b l e 7).
T o t a l d i s s o lved metals hi the ground water sample were within M C L s .
PCE (31 u g / L ) was detec ted in the ground water f r om T H - 2 3 ( T a b l e 9). T h i s concentration is
above the MCL for this compound. The source of the PCE is unknown. If the source
originated up-gradient to the parce l , it may be related to the source of the PCE noted on
Parcels 49, 50, and 52/53 and 40.
No v o l a t i l e pe troleum hydrocarbons were noted hi the ground water f rom T H - 2 3 .
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TH-10 was d r i l l e d in 1991 in a down-gradient po s i t i on to a disused d i spen s er and UST which
was located near the north side and adjacent to the f o u n d a t i o n of the O G V a l e n t i n e Lumber
b u i l d i n g . Diesel-range hydrocarbons (1,100 ug/L) were detected in resampled TH-10
( A p p e n d i x 5.6). Ground water f r om TH-10 was d i s co lored (gray) and had a mild p e t ro l eum
odor and s p o t t y sheen. An unused gasoline d i sp en s er and UST at this site and up-gradient of
this test hole is the most l i k e l y source of these diesel-range hydrocarbons. T h i s hypo th e s i s is
strengthened since no TVPH contamination was noted in T H - 2 3 (up-gradient to T H - 1 0 ) . The
lack of TVPH contamination in T H - 2 3 suggest s that no o f f - s i t e pe troleum contamination has
impacted the proper ty .
T o t a l vo la t i l e pe troleum hydrocarbons t o t a l i n g 770 ug/L were detec ted in the ground water
sample f r om TH-10 in 1998 ( T a b l e 12). T h e s e r e su l t s are s i g n i f i c a n t l y lower than that
recorded in 1991 (58,360 ug/L)(WALSH, 1991b) and in 1992 (7,000 ug/L, Denver Fire
S t a t i o n 9, quarterly monitoring report, ET Techno l og i e s , 1993). The UST near the north end
of the O G Valent ine bu i ld ing is the l ike ly source of these hydrocarbons.
Quarterly monitoring reports f r om the Denver F i r e S t a t i o n #9 (HWS Consu l t ing , 1995) suggest
that two plumes exist on Parcel 79; one (mainly d i e s e l ) originating from a former leaking UST
on the f i r e s tation proper ty and another (mos t ly ga so l ine) f rom an up-gradient location,
presumably Parcel 42. These plumes (orientation from HWS Consult ing Group, 1995) are
depi c t ed on Figure 6.
Parcel 79 (Denver Fire S t a t i o n #9)
TH-7 was d r i l l e d by WALSH near the southwest corner of the parcel in 1991. The location
was s l i g h t l y up-gradient to a diesel UST on the proper ty .
No V O C s or S V O C s were detected in the soil samples f rom this test hole and total metals were
within regional ranges.
T o t a l di s so lved metals in the ground water sample f rom T H - 0 7 were within M C L s .
Benzene (150 u g / L ) , to luene, ethylbenzene and xylenes were detected in the ground water
sample. The concentration of benzene exceeded the Colorado MCL. No chlorinated
compounds were detected in 1991.
S V O C s in ground water to ta l ed 530 ug/L and consisted mainly of pe tro l eum degradat i on
produc t s .
The source of this contamination was assumed to be the diesel fue l UST on the f ire station
proper ty . Later inves t igations indicated that contamination from a leaking UST on the O G
Valen t in e proper ty (Parcel 42) is also present.
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Parcel 43 (Darko's Automot ive)
Elevated concentrations of cadmium, chromium, lead and mercury were detected in the
s ta ined, s ha l l ow (0-1.5 f e e t ) f i l l material at Darko's Automot ive . Thes e so i l s were not
de t e c t ed below 4 f e e t and are resting on naturally-occurring clay. The area! d i s t r i bu t i on of the
di s c o l or ed s o i l s on Parcel 43 is unknown (WALSH, 1991b). A summary of the 1991 data is
found in A p p e n d i x 5.4.
PCE (2 u g / L ) was de t e c t ed in the ground water f rom T H - 1 4 in 1991 ( T a b l e 10). The source of
the contamination is unknown.
Parcel 99 (Lambert storage bui lding)
Total RCRA-8 metal concentration in soi l s was within regional and local ranges for T H - 2 4
( T a b l e 4) and T H - 1 2 (WALSH, 1991b).
S V O C s to ta l ing 1,750 ug/Kg were detected in the soil sample f r om T H - 2 4 ( T a b l e 6). S V O C s
were also detected in the shal low soils f rom T H - 1 2 (WALSH, 1991a). The s e S V O C s are
l i k e l y the result of incomple te combustion and do not pose a s i gn i f i can t health or s a f e t y risk.
TEPH was detected in the shal low samples in T H - 2 4 (17,000 u g / K g , T a b l e 7) but was not
detec t ed in the sample f rom the 30-31.5 foo t interval. The source of the diesel-range f u e l
contamination in soils on Parcel 99 is l ike ly due to the operational practices at the automobile
repair shops which former ly existed at the site.
No BTEX compounds were detected in the soil samples from T H - 2 4 , although M T B E was
detected at 12 u g / K g in the sample f rom 5 to 6.5 f e e t ( T a b l e 7). The source of the M T B E in
the soil is unknown but may be related to operator practices at the automobile repair f a c i l i t i e s
that occupied the site at various times between 1956 and 1994.
T o t a l vo la t i l e pe tro l eum hydrocarbons t o t a l i n g 1,100 u g / L were measured in the ground water
hi T H - 2 4 ( T a b l e 11). No vola t i l e petroleum hydrocarbons were detected in T H - 1 2 (WALSH,
1991) which was dri l l ed 40 fee t southwest of TH-24. The source of the TVPH in T H - 2 4 may
be the suspected f l o o r drain sand trap f r om the garage on Parcel 99, or it may have originated
at an unknown, up-gradient location.
PCE was detected hi the ground water from T H - 2 4 at 530 u g / L ( T a b l e 9). T h i s concentration
is considerably above the MCL for this compound (5 u g / L ) . PCE (2 u g / L ) and 1,1,1-
trichloroethane (2 u g / L ) was detected in the ground water from T H - 1 2 in 1991 (Tabl e 10).
The source of the PCE is unknown, but may be related to a suspected f l o o r drain sand trap
near the west side of the structure. There may also be an unregistered leaking UST on the site.
A l t e r n a t i v e l y , the source could be to the southeast f r o m an unknown up-gradient location.
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Parcel 54 (Lambert Auto Parts)
S i g n i f i c a n t TVPH contamination (276,470 u g / L ) was documented in 1991 from T H - 1 3 which
was d r i l l e d immedia t e ly down-gradient of the former UST at Lambert Auto Parts (WALSH,
1991b). Lambert Auto part s occupies the site of a former gasol ine s ta t ion, the presumed
source of the contamination. Meta l s in ground water and soils were within regional l imi t s .
S V O C s in so i l s consisted of common combustion and pe troleum degradat ion product s which
pose no s i gn i f i can t health or s a f e t y risk.
Parcels 55 (Lambert Automob i l e Electronics) and 56 (Lambert paved parking l o t )
T H - 2 5 was d r i l l e d near the southeast corner of the parcel. T o t a l RCRA-8 metals in soi l s were
within regional and local ranges ( T H - 2 5 , T a b l e 4).
TEPH (4,400 ug/Kg) was detected hi the soil sample f r om 5-6.5 f e e t in TH-25 but was not
detected in the deeper sample (25-31.5 f o o t interval) ( T a b l e 7). Low concentrations of toluene
(18 ug/Kg), ethylbenzene (6.1 u g / K g ) , and total xylenes (34 ug/Kg) were detected hi the
shallow soil sample (5-6.5 f o o t interval) f rom T H - 2 5 , but were absent in the sample f rom 25-
31.5 f e e t ( T a b l e 7).
The f u e l contamination in soil s in T H - 2 5 could be due to leakage f rom the UST which was
removed from the ad jo in ing Lambert Auto Parts (Parcel 54) or from the UST which was
shown on the Sanborn Insurance maps and may exist under the present Brighton Boulevard.
No v o l a t i l e petroleum compounds were detected in the ground water f rom TH-25 ( T a b l e 10).
TH-11 was d r i l l e d in 1991 near the northwest corner of the parcel and down-gradient f r om a
removed waste oil tank and f our in-service hydraulic oil USTs. No s igni f i cant soil
contamination was detec ted. No vo la t i l e petroleum hydrocarbons were detected in the ground
water ( T a b l e 12). DCE (2 u g / L ) and 1 , 1 , 1 - T C A (2 u g / L ) was detec ted in the ground water.
T h e s e concentrations are below the Colorado M C L s for these compounds. The source of the
chlorinated compounds is unknown, but may have originated f r om the waste oil tank. An o f f -
site source is also a p o s s i b i l i t y .
Parcel 46 (Hydrau l i c Equipment Repair)
Discolored soi l s were i d e n t i f i e d to the 2-foot level on Parcel 46 ( H y d r a u l i c Equipment Repair)
in T H - 1 5 (WALSH, 199i). T h i s material contains lead (170 m g / K g ) and arsenic (7.0 p p m ) ,
PAHs and oil. A 3-foot thick layer of naturally-occurring clay below the contaminated so i l s
may provide a barrier to vertical contaminant migration. The extent of this black fill material
is unknown. Bulk pe tro leum product s were once stored on this site (14 ASTs and 3 USTs) and
are the probable source of this soil contamination.
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T o t a l metal concentrations in the soil sample from' T H - 0 6 were within regional and local
ranges. The sample from the black fill material hi TH-15 contained arsenic (7.0 ppm) and lead
(170 ppm) at l eve l s which are s l i g h t l y above the regional ranges. The source of the metal
contamination is also probab ly the bulk pe tro l eum storage, al though the hydraulic repair
f a c i l i t y could also be a contributor. The extent of the metal, PAHs and oil contaminated soil is
unknown, but is probably limited hi vertical extent by a layer of clay at a p p r o x i m a t e l y 3 f e e t
below the surface.
No V O C s were detected in the soil samples f r o m either well. No S V O C s were detected in the
soil sample f r om T H - 0 6 , but pe troleum, mainly o i l s , at approx imat e ly 200 ppm was measured
hi T H - 1 5 . Other S V O C s ( a p p r o x i m a t e l y 1.3 ppm), a p p a r e n t l y f u e l combustion produc t s , were
also detected in the soil from T H - 1 5 . The bulk oil storage f a c i l i t y is the l ikely source of these
S V O C s .
No vo la t i l e petroleum hydrocarbons were detected hi the ground water from either T H - 0 6 or
TH-15 (WALSH, 1991b). Solvent s were detected hi the ground water f rom both wells . PCE
(4 u g / L ) , DCM (20 ug/L) and 1 , 1 , 1 - T C A (8 ug/L) were detected in both wel l s . PCE (2 ug/L)
and 1 , 1 , 1 - T C A (8 ug/L) were detected in T H - 1 5 . No S V O C s were detec ted hi the ground
water from either well. Tota l dissolved metals were within M C L s for both wells.
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T a b l e 4 Soil Concentra t ions of M e t a l s (mg/Kg) and T y p i c a l Local and Regional Ranges -H u m b o l d t / 4 4 ™ Stree t s t o Brighton Boulevard (WALSH 1998 Tes t H o l e s )
Metal

Arsen i c
Barium
C a d m i u m
Chromium
Lead
Mercury
S e l e n i u m
S i l v e r

CDOTMean 1

5.5
563
1.83
12.5
33
<DL 4 -(0.1)
<DL-(10)
< D L - ( 1 )

CDOTRange
N D 5 - 1 3
13-1000
N D - 6
N D - 1 4
1.8-80
ND-0.2
ND-2
N D - 1

Western
U.S.Range2

0.1-40
100-3000
0.01-2
5-1500
2-300
0.01-0.055
0.01-12
0.01-8

U.S.T y p i c a lRange3

1-40
100-3000
0.01-7
5-3000
2-200
0.01-0.08
0.1-2
0.1-5

T H - 1 9

7.6
100
N D
8.7
7.3
N D
N D
N D

TH-20

7.1
53
N D
5.7
N D
N D
N D
N D

TH-21

N D
24
N D
2.5
N D
N D
N D
N D

TH-22

N D
29
N D
3.2
5.6
N D
N D
N D

T H - 2 3

6.4
33
N D
3.9
N D
N D
N D
N D

TH-24

11
150
N D
12
32
0.13
N D
N D

T H - 2 5

6.9
62
N D
5.8
53
N D
N D
N D

(1) C a l c u l a t e d f r o m 71 soil s a m p l e s c o l l e c t e d f rom CDOT p r o j e c t s in the Denver M e t r o Area.
(2) Bowen, 1979
(3) Dragun, 1988
(4) Dete c t i on L i m i t( 5 ) N o t Detected
Bold numbers exceed U.S. T y p i c a l Ranges or local CDOT ranges for a p a r t i c u l a r metal .

p:\ l>rojcc i s \ c i lo i \300l!Vsi tdnv2. iIo(:.07.27.98 31



=Walsh
Environmental S c i e n t i s t s and Engineers, Inc.

T a b l e 5 S o i l C o n c e n t r a t i o n s o f M e t a l s (mg/Kg) and T y p i c a l Local and Regional Ranges -H u m b o l d t / 4 4 ™ S t r e e t s t o Brigh t on Boulevard (WALSH 1998 GeoProbe S o i lS a m p l e s )
Metal

Arsenic

Barium
Cadmium
Chromium
Lead

Mercury
Selenium
S i l v e r

CDOTMean1

5.5

563
1.83
12.5
33

<DL4-
(0.1)
<DL-(10)
<DL-(D

CDOTRange

N D M 3

13-1000
ND-6
ND-14
1.8-80

ND-0.2
ND-2
ND-1

Western
U . S .Range2

0.1-40

100-3000
0.01-2
5-1500
2-300

0.01-0.055
0.01-12
0.01-8

U . S .T y p i c a lRange3

1-40

100-3000
0.01-7
5-3000
2-200

0.01-0.08
0.1-2
0.1-5

Location and S a m p l e Depth (Feet)
GP-1
(1.9-2.9)
black f i l l
93
( N D )
800
3.1
10
970
(0.24)
N D
N D
4.3

GP-1
(1.9-10.0)b l . f i l l excl.
6.3
70
N D
7.1
N D
N D
ND
ND

GP-2
(3-10)

N D
4.7
N D
N D
N D
N D
N D
N D

GP-3
(4-10)

N D
24
N D
2.0
N D
N D
N D
ND

GP-4
(2.5-10.0)

N D
12
N D
1.8
N D
N D
ND
ND

(1) Calculated f rom 71 soil samples col lected f rom CDOT p r o j e c t s in the Denver Metro Area.
(2) Bowen, 1979
(3) Dragun, 1988
(4) Detection Limit
(5) Not DetectedBold numbers exceed U . S . T y p i c a l Ranges or local CDOT ranges for a particular metal.TCLP re su l t s in parentheses.

T a b l e 6 S V O C s in S o i l s (ug/Kg) - H u m b o l d t / 4 4 ™ Str e e t s t o B r i g h t o n Boulevard
Compound

Benzo[a]pyrene
Benzo [b] f luoranthene
2,6-Dinitrotoluene
Fluoranthene
Pyrene
Unknown M u l t i - r i n g e d
Aromatic
S u l f u r , M o l e c u l a r

Location
T H - 1 9
ND
ND
500
ND
ND
ND
ND

TH-20
ND
ND
ND
ND
ND
ND
1,900 T

T H - 2 1
ND
ND
ND
ND
ND
ND
ND

TH-22
ND
ND
ND
ND
ND
ND
ND

TH-23
ND
ND
ND
ND
ND
ND
ND

TH-24
330
330
ND
510
580
170 T
ND

GP-4
ND
ND
ND
ND
ND
ND
ND

Concentrations in ug/Kg (parts per b i l l i o n ) .
ND = not detec ted
T = T e n t a t i v e l y Identified Compound by mass spectrum
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T a b l e 7 Concen tra t i on o f Petro l eum H y d r o c a r b o n s in S o i l (ug/Kg) - H u m b o l d t / 4 4 ™ S t r e e t s t o Brigh ton Boulevard, WALSH1998 Tes t H o l e s
Location and Depth (Feet)

A n a l y t e

Benzene
Toluene
Ethylbenzene
T o t a l Xyl ene s
BTEX
M T B E
T V P H
TEPH

T H - 1 9
(5-6.5)
N D
N D
N D
N D
N D
N D
ND
ND

T H - 1 9
(30-31.5)
N D
12
N D
5.6
17.6
N D
N D
ND

T H - 2 0
(30-31.5)
N D
N D
N D
N D
N D
N D
ND
ND

T H - 2 0
(35-36.5)
N D
N D
ND
ND .
N D
9.0
N D
ND

T H - 2 1
(5-6.5)
N D
N D
N D
N D
N D
N D
N D
3,100

T H - 2 1
(30-31.5)
N D
N D
N D
340
340
1,200
N D
ND

T H - 2 2
( 1 0 - 1 1 . 5 )
ND .
ND
N D
N D
N D
N D
N D
ND

T H - 2 2
(30-31.5)
N D
N D
N D
5.1
5.1
8.7
N D
ND

T H - 2 3
(5-6.5)
N D
N D
N D
N D
ND
9.3
N D
ND

T H - 2 3
(30-31.5)
N D
N D
N D
N D
ND
8.6
N D
ND

T H - 2 4
( 5 - 6 . 5 )
N D
N D
N D
N D
N D
12
N D
17,000

T H - 2 4
(25-
3 1 . 5 )
N D
N D
N D
N D
ND
N D
N D
ND

T H - 2 5
(5-6 .5)
N D
18
6.1
34
58.1
N D
N D
4,400

T H - 2 5
(25-
3 1 . 5 )
N D
N D
N D
N D
N D
N D
N D
N D

Bold values exceed Remedial Act ion Category I (RAC I) s tandard s e s tabl i shed by the C D P H E for s o i l s a f f e c t e d by l eak ing underground storage tanks (USTs) (CDH,1992).
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T a b l e 8 Conc en t ra t i on of P e t r o l e u m H y d r o c a r b o n s inS o i l ( u g / K g ) - Geoprobe S o i l S a m p l e s
Analyt e

Benzene
Toluene
Ethylbenzene
Total Xylene s
BTEX
MTBE
T V P H
TEPH

Location and Depth (Feet)
GP-1
(1.9-2.9)
6 . 6 J
N D U J
6.3 J
11 J
23.9
94 J
N D U J
13,000

GP-1
(1.9-10.0)
N D U J
N D U J
N D U J
N D U J
ND
48 J
N D U J
N D U

GP-2
(3-10)
N D U
N D U
N D U
N D U
ND
N D U
N D U
N D U

GP-3
(4-10)
N D U
N D U
N D U
N D U
ND
N D U
N D U
N D U

GP-4
(2.5-10.0)
N D U
N D U
N D U
N D U
ND
N D U
N D U
N D U

ND = Not Detected
U = Compound was searched for but not detected at or above the method de tec t ion l imi t .
J = Compound was i d e n t i f i e d out of the method working l imi t s and should be considered an estimated value.

T a b l e 9 V o l a t i l e Org
Compound

Tetrachloroethene
Methylene Chloride
Unknown Conjuga t ed
Compound

anic C o m p o u n d s in Ground Water (ug/L), 1998 WALSH Tes t H o l e s
T H - 1 9

140
ND
8.6 T

TH-20
8.1
ND
N D

T H - 2 1
7.8
12
N D

T H - 2 2
19
17
N D

TH-23
31
ND
N D

TH-24
530
ND
N D

Bold values exceed the C D P H E M C L s for the re spec t ive compound.
"T" = T e n t a t i v e l y i d e n t i f i e d compound
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T a b l e 10 C h l o r i n a t e d S o l v e n t s in Ground Water (ug/L
Compound

Tetrachloroethene
M e t h y l e n e C h l o r i d e
1 , 1 , 1-Trichloroe thane

T H - 6
4 J
20 B
8

T H - 9
6
N D
N D

T H - 1 1
2 J
N D
6

, 1991 WALSH Tes t H o l e s
T H - 1 2

2 J
N D
2 J

T H - 1 4
2 J
N D
N D

T H - 1 5
2 J
N D
8

T H - 1 6
2 J
N D

J4D

T H - 1 8
5
N D
N D

Bold values exceed the C D P H E M C L s for the compound.
"J" = J u d g e d value

"B" = I n d i c a t e s that the compound was found in the method b lank and has been corrected.
ND = Not Detected
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T a b l e 1 1 T V P H i n Ground Water ( u g / L ) , W A L S H 1998 Tes t H o l e s
Location
Concentration

T H - 1 9
N D

T H - 2 0
N D

T H - 2 1
N D

T H - 2 2
N D

T H - 2 3
N D

TH-24
1,100

T H - 2 5
ND

ND = Not Detected
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T a b l e 1 2 T V P H i n Ground Water ( u g / L ) , W A L S H 1991T e s t H o l e s
Location

T H - 6
T H - 7
T H - 9
T H - 1 0
T H - 1 0 ( 1 9 9 8 )
T H - 1 1
T H - 1 2
T H - 1 3
T H - 1 4
T H - 1 5
T H - 1 6
T H - 1 6 (1998)
T H - 1 8
T H - 1 8 (1998)

Concentration
ND
1,964
78
58,360
(770)
N D
ND
276,470
32
N D
5
(740)
890
( N D )

ND = Not Detected
1998 results in parentheses.

T a b l e 13 Concentrat ion o f M e t a l s in G r o u n d w a t e r (mg/L), WALSH 1998 Tes t H o l e s
Metal

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
S i l v e r

TH-19
ND
0.049
ND
ND
ND
ND
ND
ND

TH-20
ND
0.046
ND
ND
ND
ND
ND
ND

T H - 2 1
ND
0.057
ND
ND
ND
ND
ND
ND

TH-22
ND
0.051
ND
ND
ND
ND
ND
ND

TH-23
ND
0.055
ND
ND
ND
ND
ND
ND

TH-24
ND
0.055
ND
ND
ND
ND
ND
ND

TH-25
ND
0.045
ND
ND
ND
ND
ND
ND

C G W S 1

( m g / L )
0.05
1.0
0.005
0.05
0.05
0.002
0.01
0.05

1 = Colorado Ground W a t e r S t a n d a r d s , Human H e a l t h S t a n d a r d s (CDH, 1995). Bold values exceed C G W S s .ND = not detected
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9.3.3 Discharge Parameter Results
Dewatering in the Phase n and III construction areas may be necessary for retaining wall
foundations and other relatively deep (greater than 27 f e e t below ground level) excavations.
Discharge parameter data was not col lec ted in 1998 because the 1991 data was deemed
s u f f i c i e n t for the area. In general, the total suspended so l id s (TSS) and gross alpha radiation
level s exceed the Colorado standards for the discharge of ground water. Ground water may
also require treatment to remove petroleum and chlorinated hydrocarbons (PCE, TCA and
DCM) be for e discharge. A summary of the discharge parameter results f r om the WALSH
1991 monitor we l l s hi the Phase II and III areas is included in A p p e n d i x 6.0.
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N a t i o n a l W e s t e r n
S t o c k S h o w

P r o p o s e d P e d e s t r i a n
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10 C o n c l u s i o n s and Recommenda t i on s
Soil and ground water contamination and USTs have been i d e n t i f i e d in the Phase II and III
construction areas (WALSH 1991b, 1992, 1996, this report). T h e s e environmental problems
will require that the CDOT implement special precautions to protec t worker and pub l i c health
and will require some s p e c i f i c actions to ensure tanks and contaminated materials are p r o p e r l y
hand l ed . F i g u r e 6 i l l u s t r a t e s the general outline of known environmental concerns in the Phase
II and III construction areas. The areas of concern depic t ed on F i g u r e 6 are approx imate and
interpret ive. Residential areas south of East 47th Avenue have not been investigated in detai l
but are believed to represent a r e la t iv e ly low p r o b a b i l i t y of contamination.
• Ground water f rom all of the test holes d r i l l e d in 1998 in the Phase II and III construction

areas is contaminated with PCE, and in place s with methylene chloride, at concentrations
which exceed the M C L s for these compounds. The greatest concentration of PCE was
detec ted in T H - 2 4 (530 u g / L ) on Parcel 99. Subs tant ia l PCE was also detected in T H - 1 9
on Parcel 49 (140 u g / L ) . Methylene chloride above the MCL was detected hi T H - 2 1 and
T H - 2 2 at 12 and 17 u g / L , r e spec t ive ly. PCE contamination was widespread in 1991, but
only exceeded the MCL in one location ( T H - 0 9 , 6 u g / L ) . Either m u l t i p l e sources of
contamination exist within the s tudy area, or a large plume of PCE has migrated into the
area f rom unknown up-gradient locations).

• Black fill material containing elevated concentrations of lead and arsenic, presumably
composed in part of smelter wastes f r om the Omaha and Grant Smel t er , was discovered
near the southeast corner of Parcel 49 (Central S t o r a g e ) . T h i s fill material was also
contaminated with pe tro l eum compounds. Discolored f i l l material containing metals,
PAHs and oil was prev iou s ly detected on Parcel 43 (Darko's Automot iv e) and Parcel 46
( H y d r a u l i c Equipment Repair).

• F u e l constituents were noted in soi l s from all of the test holes d r i l l e d in 1998, but at l evel s
which do not exceed RAC I remediation levels . V o l a t i l e petroleum compounds were found
hi the ground water from T H - 2 4 (Parcel 99, Lambert storage b u i l d i n g ) , T H - 1 0 (Parcel 42,
O G Valent ine Lumber) and T H - 1 6 (Parcel 49, Central Storage).

• An underground storage tank is known to exist on Parcel 42 (O G Valent ine Lumber) and
down- and up-gradient test holes suggest that this tank may be contributing to the
contamination noted in T H - 0 7 and T H - 1 0 . USTs may also be present up-gradient to Parcel
50 (Western Boom), Parcel 54 (Lambert Auto Parts), Parcel 55 (Lambert Automobi l e
Elec tronic s), and Parcel 46 ( H y d r a u l i c Equipment Repair). Known USTs are present on
Parcel 55 (Lambert Automobi l e Electronics).

• Discharge parameter re sul t s indicate that ground water will exceed a l l owab l e l imi t s for
total suspended s o l i d s (TSS). S e t t l i n g or f l o c c u l a t i o n wi l l be required to remove excessive
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TSS. Treatment or a permit variance will also be necessary for the elevated gross alpha
and beta radiation. The radiation values are not unusual for sites along the Front Range.

• Barium was the only RCRA-8 metal detected in the 1998 ground water sample s f r om the
Phase II and III construction area. The concentration did not exceed the M C L s .

• Ground water f l o w direction in the Phase II and III construction areas is to the northwest,
that is, towards the S o u t h Plat t e River. Depth to ground water is general ly between 27 and
31 f e e t over most of the inves t igation area.

10.1 Parcel 49 ( C e n t r a l S t o r a g e )
Black fill material, presumably composed of smelter waste, was found beneath the concrete
covered parking area to the east of the Central Storage structure in GP-1. T h i s material was
only detected in the southernmost of the three Geoprobe soil sample sites and was not detected
in the three test holes that have been d r i l l e d on Parcel 49. The black fill material has
concentrations of arsenic, l ead, and silver above the regional ranges. The fill material also
contained BTEX compounds, M T B E , and diesel-range pe tro l eum hydrocarbons (TEPH).
T h i s fill material contains lead above the usual "action level" l imits (500 mg/Kg) for an urban
industrial area. The black fill material was submitted for T C L P metals analysis and the result s
indicate that the material is not a hazardous waste by characteristics according to RCRA.
• WALSH recommends that the black fill material be segregated f rom other soi l s and treated

as a special waste for d i spo sa l purposes . Dust suppre s s i on methods and proper PPE
( g l o v e s ) should be employed to reduce worker exposure and limit the spread of the metal-
bear ing fill.

Black-colored s o i l , believed to be petroleum contaminated, was noted in T H - 1 9 at the 6 to 6.3-
f o o t interval. The analytical results f r om this interval were non-detect for petroleum
contamination; total metals were within regional limits. S t a i n i n g and a s l ight hydrocarbon
odor was also noted in the 35 to 36-foot level in T H - 2 0 . MTBE (9 ug/Kg) was the only
petroleum-associated contaminant detected from the soil at this level.
• WALSH recommends that as a precautionary measure, stained soil s excavated from Parcel

49 should be assumed to be contaminated with metals and treated as special waste for
di spo sa l purpose s .

Ground water in T H - 1 6 contains vo la t i l e pe troleum hydrocarbons (770 u g / L ) and in 1991
contained PCE (2 u g / L ) and M T B E (5 u g / L ) . Ground water in T H - 1 9 and T H - 2 0 contains
PCE above the M C L . The source of this contamination is unknown.
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• WALSH recommends that ground water removed from deep excavations on this parcel be
treated to remove pe tro l eum and chlorinated hydrocarbons prior to discharge. Workers
should wear a p p r o p r i a t e PPE to minimize contact with the ground water.

• WALSH recommends that the CDOT inform the C D P H E of the discovery of high
concentrations of chlorinated solvents in the ground water in the Phase II and III
construction areas.

10.2 Parcel 50 ( W e s t e r n Boom)
Minor pe tro l eum contamination was detected in soil samples f r om this parcel. M T B E was
detected at 1,200 ug/Kg in the soils in T H - 2 1 . The source of the M T B E is not known. The
known usage history of this parcel suggest s that the M T B E may be related to an o f f - s i t e
source. The bulk storage ASTs and USTs which once existed on the proper ty were removed
prior to the widespread introduction of MTBE to the Front Range area. The low level of
petroleum contamination hi the soil samples from T H - 2 1 (with the exception of MTBE)
sugges t s that the UST indicated to exist near the south apex of the proper ty has been removed
(Sanborn Insurance maps for 1945 and 1958, WALSH, 1991b).
• WALSH recommends that construction personnel remain alert to the po s s i b l e presence of

pe tro l eum contaminated soils and USTs on this parcel. If contamination is de t e c t ed , then
the a p p r o p r i a t e PPE and screening measures outlined hi the Material Management Plan
(MMP) will take a f f e c t .

Ground water sample s f r om the test holes on this parcel contain PCE and DCM at level s which
exceed the M C L s . The source of the contamination is unknown.
• WALSH recommends that the ground water on this parcel be treated to remove PCE and

DCM prior to discharge. Workers should wear appropr ia t e PPE to minimize contact with
the ground water.

10.3 Parce l s 52 and 53 ( U n p a v e d p a r k i n g lot and vacant storage l o t )
S V O C s (8,200 ug/Kg) were detected in so i l s f r om TH-18, which was d r i l l e d in 1991 on the
proper ty boundary between Parcels 53 and 52. The S V O C s are not considered to be
s i gn i f i can t health or environmental risks. The source of the S V O C s is unknown but could be
attributable to incomplete combustion product s f r om f u e l s , s p i l l a g e or i n f i l t r a t i o n of materials
stored at the s i te, or a component of the fill material used to bring the parcel to grade.
• WALSH recommends that workers remain alert to the presence of petroleum-contaminated

s o i l s on these parcel s . If these soi l s are uncovered they should be segregated and tested to
determine the proper d i s p o s a l method. Workers should wear proper PPE to reduce
exposure to the s o i l s and dust suppre s s ion methods should be employed .
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No v o l a t i l e or ex trac tab l e pe troleum hydrocarbons were detected in the ground water f rom TH-
18 in 1998 although the 1991 result s indicated a TVPH level of 890 u g / L (WALSH, 1992).
The d i f f e r e n c e in these values sugge s t s migration of a p e t ro l eum plume over the area or natural
attenuation of an ex i s t ing plume.
PCE (5 u g / L ) and M T B E (890 u g / L ) were also detec ted in the ground water in 1991. The
MCL for PCE is 5 u g / L ; there is no e s tabl i shed MCL for M T B E . The source of these
compounds is unknown.
• WALSH recommends that the ground water on this parcel be treated to remove PCE and

DCM prior to discharge. Workers should wear a p p r o p r i a t e PPE to minimize contact with
the ground water.

10.4 Parcel 42 (O G V a l e n t i n e L u m b e r )
T H - 2 3 was dr i l l ed along the proposed route of a sewer line. Fuel constituent contamination in
so i l s was minimal; only low concentrations of MTBE was de t e c t ed . The lack of s igni f i cant
f u e l contamination in soil and ground water sugges t s that the unused UST on the north side of
Parcel 42 is the source of the contamination noted hi T H - 1 0 .
PCE, at concentrations above the M C L , was de tec t ed hi the ground water from T H - 2 3 . The
source of the contamination is unknown, but may have resulted from s p i l l a g e along the
adjacent railroad tracks, operational practices by the proper ty owner, or migration onsite of an
up-gradient contamination plume.
• WALSH recommends that any produced ground water in the vicinity of T H - 2 3 be

adequately treated to remove PCE b e f o r e discharge. Workers should wear appropr ia t e
PPE to minimize contact with the ground water.

T H - 1 0 was d r i l l e d in 1991 hi a down-gradient po s i t i on to a unused di spenser and UST which
was located near the north side and adjacent to the f oundat ion of the O G Valentine Lumber
bui ld ing. Some soil contamination was noted near the ground water table. The extent of the
soil contamination on Parcel 42 is unknown, but may extend beyond the proper ty l imi t s .
• WALSH recommends that petroleum-contaminated so i l s be segregated and placed on

p l a s t i c , bermed and covered with p l a s t i c sheeting pending te s t ing for proper d i s p o s a l .
Proper PPE equipment should be worn by the construction personnel to minimize contact
with contaminated soil.

The concentration of total v o l a t i l e petroleum hydrocarbons in ground water decreased
dramat i ca l ly in T H - 1 0 f rom the initial sampl ing hi 1991 to 1998. T h i s decrease may be
a t t r i bu tab l e to natural at tenuation and degradat ion of the pe tro l eum contamination.
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Remediation e f f o r t s on Parcel 79 (Denver F i r e S t a t i o n #9) may also have contributed to the
decrease in TVPH by creating an increased gradient of r e la t i v e ly oxygenated ground water
across Parcel 42. The extent of the plume originating on Parcel 42 has been documented by
the environmental f irms engaged to remediate Parcel 79 and is d ep i c t ed on F i g u r e 6. No
chlorinated hydrocarbons were detec t ed in TH-10 in 1991.
• WALSH recommends that any ground water produced in the vicinity of TH-10 be treated

to remove pe tro l eum hydrocarbons. In addi t i on, the widespread presence of PCE and other
chlorinated compounds in the vicinity of TH-10 indicates that ground water should also be
treated to remove solvents . Workers should wear proper PPE to minimize contact with the
ground water.

10.5 Parcel 79 (Denver F i r e S t a t i o n #9)
TH-7 was d r i l l e d s l i g h t l y up-gradient to an UST containing diesel f u e l . Benzene was detected
in concentrations above the M C L . Subsequent remediation of this site has resulted in benzene
l eve l s near the M C L .
• WALSH recommends that any ground water produced from Parcel 79 be treated to remove

petroleum hydrocarbons b e f or e discharge. In addi t ion, the widespread presence of PCE
and other chlorinated compounds in the vicinity of TH-7 indicates that ground water should
also be treated to remove solvents. Workers should wear proper PPE to minimize contact
with the ground water.

U t i l i t i e s and the f ir e station f o u n d a t i o n prevented complete removal of diesel-contaminated soil
f r om the vicinity of the UST when it was removed in 1991. The extent of the remaining
contaminated soil is unknown, but is l i k e l y large ly confined to the p r o p e r t y and the vicinity of
the structure.
• S o i l s with vis ible pe tro l eum contamination, that exhibit headspace PID readings or have a

hydrocarbon odor should be s egregated , placed on p l a s t i c , bermed and covered with p l a s t i c
sheeting pending analysis and proper d i spo sa l . Workers should wear appropr ia t e PPE to
minimize contact with the soil.

10.6 Parcel 43 (Darko's A u t o m o t i v e )
Black di scolored soi l s were detected hi the sha l low subsurface on Parcel 43, currently occupied
by Darko's Automotive. T h e s e soils were not detected below 4 f e e t and rest on naturally-
occurring clay. The areal d i s t r ibu t ion of the di scolored soi l s on Parcel 43 is unknown.
• WALSH recommends that di scolored so i l s excavated f rom Parcel 43 should be segregated

and treated as a special waste for d i s p o s a l purpose s . Dust suppre s s ion and proper PPE
should be worn to minimize contact with the contaminated soi l s .
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PCE (2 ug/L) was de tec t ed in ground water from this parcel in 1991. The source of the
contamination is not known: it may be related to operational pract ices on the site or have an
o f f - s i t e source.
• WALSH recommends that the ground water on this parcel be treated to remove PCE and

petroleum contamination prior to discharge. Workers should wear a p p r o p r i a t e PPE to
minimize contact with the ground water.

10.7 Parcel 99 (Lamber t s torage b u i l d i n g )
PCE, great ly in excess of the MCL, was detected hi the ground water from T H - 2 4 . PCE and
1,1,1-trichloroethane (TCA) were detected hi the ground water from TH-12 hi 1991. The
source of the PCE is unknown, but may be related to a suspected f l o o r drain sand trap near the
west side of the structure. A l t e r n a t i v e l y , the source could be an unregistered leaking UST on
the site or an unknown, o f f - s i t e and up-gradient source.
• WALSH recommends that the ground water on this parcel be treated to remove PCE and

1 , 1 , 1 - T C A and petroleum contamination prior to discharge. Workers should wear
a p p r o p r i a t e PPE to minimize contact with the ground water.

• S o i l s with visible pe troleum contamination, that exhibit headspace PID readings or have a
hydrocarbon odor should be s egregated, placed on p l a s t i c , bermed and covered with p la s t i c
sheeting pending analysis and proper d i s p o s a l . Workers should wear a p p r o p r i a t e PPE to
minimize contact with the soil .

10.8 Parcel 54 (Lamber t A u t o P a r t s )
TH-13 was d r i l l e d down-gradient f r om a former service with two USTs (removed). T o t a l
vo la t i l e hydrocarbons were detected hi the ground water (230 p p m ) and soil near the water
table (490 p p m ) from this well . S o i l near the water table was di scolored. The extent of any
pe tro l eum contaminated soil s under the current structure is unknown. USTs may also exist
under the structure.
• S o i l s with vis ible pe tro l eum contamination, that exhibit headspace PID readings or have a

hydrocarbon odor should be s egregated, placed on p l a s t i c , bermed and covered with p la s t i c
sheeting pend ing analysis and proper d i s p o s a l . Workers should wear appropr ia t e PPE to
minimize contact with the soil.

• Construct ion contractors should be aware that USTs may exist under the present structure
near the f r o n t a g e with East 46th Avenue.
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• WALSH recommends that any ground water produced in the vicinity of T H - 1 3 be treated
to remove pe tro l eum hydrocarbons. In a d d i t i o n , the widespread presence of PCE and other
chlorinated compounds in the vicinity of T H - 1 3 indicates that ground water should also be
treated to remove solvents. Workers should wear proper PPE to minimize contact with the
ground water.

10.9 Parce l s 55 (Lamber t A u t o m o b i l e E l e c t r o n i c s ) and 56 ( L a m b e r t pavedp a r k i n g l o t )
Low concentrations of BTEX compounds (58 p p b ) and extractable pe troleum hydrocarbons
(4.4 p p m ) were detected hi the s ha l l ow s o i l s in T H - 2 5 , d r i l l e d near the southeast corner of the
parcel. The low level of pe troleum contamination sugges t s that l i t t l e leakage has occurred
f r om an UST which may exist down-gradient in the present Brighton Boulevard.
• WALSH recommends that contractors should be informed of the pos s ib l e presence of USTs

near the Brighton Boulevard proper ty f rontage .
PCE and 1 , 1 , 1 - T C A was detec ted at concentrations below the M C L s in T H - 1 1 which was
d r i l l e d near the northwest corner of the proper ty in 1991. At least four USTs are s t i l l hi p lace
on the proper ty (hydraulic oil tanks) and oil contaminated soi l s may exist under the structure.
• S o i l s with vi s ible petroleum contamination, that exhibit headspace PID readings or have a

hydrocarbon odor should be s egregated, placed on p l a s t i c , bermed and covered with p la s t i c
sheeting pending analysis and proper d i s p o s a l . Workers should wear appropr ia t e PPE to
minimize contact with the soil.

• WALSH recommends that the ground water on this parcel be treated to remove PCE,
1 , 1 , 1 - T C A and pe troleum contamination prior to discharge. Workers should wear
a p p r o p r i a t e PPE to minimize contact with the ground water.

10.10 Parcel 46 ( H y d r a u l i c E q u i p m e n t R e p a i r )
Discolored so i l s were i d e n t i f i e d to the 2-foot level on Parcel 46 ( H y d r a u l i c Equipment Repair)
hi T H - 1 5 . T h i s material contains lead, arsenic, PAHs and oil. A 3-foot thick layer of
naturally-occurring clay below the contaminated soi l s may provide a barrier to vertical
contaminant migration. The extent of this black soil is unknown.
• WALSH recommends that discolored soi l s excavated f rom Parcel 46 should be segregated

and treated as a special waste for d i spo sa l purposes. Dust suppress ion methods should be
employed and worker should wear a p p r o p r i a t e PPE to minimize contact with the soil.
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Ground water recovered f r o m T H - 0 6 in 1991 contained PCE, TCA, and DCM. The
concentration of DCM was above the M C L . PCE and M T B E was also detected in T H - 1 5 , up-
gradient to T H - 0 6 . The source of the solvent contamination is unknown.
• WALSH recommends that the ground water on this parcel be treated to remove PCE,

TCA, DCM and petroleum contamination prior to discharge. Workers should wear
appropr ia t e PPE to minimize contact with the ground water.
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P r o p o s e d r e t a i n i n g w a l l s
— — P r o p o s e d s t orm a n d / o r s a n i t a r y sewers
— — P r o p o s e d g a s

..-.. p r o p o s e d t e l e p h o n e
— — P r o p o s e d wa t e r l i n e

E n v i r o n m e n t a l S c i e n t i s t s a n d E n g i n e e r s , I n c .
E N V I R O N M E N T A L C O N C E R N SP H A S E I I A N D P H A S E I I I C O N S T R U C T I O N

H u m b o l t / 4 4 t h S t r e e t t o B r i g h t o n B o u l e v a r d
J o b 3008-020 D a t e 6 / 9 8 F i g u r e 6
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A P P E N D I X 1 . 0
S A M P L E S U M M A R Y T A B L E A N D F I E L D S C R E E N I N G

M E A S U R E M E N T S O F T E S T H O L E S A M P L E S
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Environmental S c i e n t i s t s and Engineers. Inc.

A P P E N D I X 1 . 0
I D E N T I F I C A T I O N O F S A M P L E S A N D A N A L Y S E S P E R F O R M E D

Location Date of S a m p l i n g Tag Number

Soil Sampl e s
T H - 1 9
T H - 1 9
T H - 1 9
T H - 1 9
T H - 1 9
T H - 2 0
T H - 2 0
T H - 2 0
T H - 2 0
T H - 2 1
T H - 2 1
T H - 2 1
T H - 2 1
T H - 2 2
T H - 2 2
T H - 2 2
T H - 2 2
T H - 2 2
T H - 2 3
T H - 2 3
T H - 2 3

05-11-98
05-11-98
05-11-98
05-11-98
05-11-98
05-11-98
05-11-98
05-11-98
05-11-98
05-11-98
05-11-98
05-11-98
05-11-98
05-12-98
05-12-98
05-12-98
05-12-98
05-12-98
05-12-98
05-12-98
05-12-98

66597
66598
66608
66599
66609
66595
66596
66593
66594
66613
66614
66612
66615
66602
66603
66604
66600
66601
66607
666087
66606

Medium (Soil
S a m p l i n g Interval
in F e e t )

Analysi s

Soil (5 - 6.5 )
S o i l (30-3 1.5)
S o i l ( C o m p o s i t e 5-
31.5)
S o i l (Compo s i t e 5-
31 .5)
S o i l ( Compos i t e 5-
31.5)
S o i l ( C o m p o s i t e 5-
36.5)
S o i l ( C o m p o s i t e 5-
36.5)
S o i l (30-30.5)
S o i l (35-36.5)
Soil (Compo s i t e 5-
36)
S o i l ( C o m p o s i t e 5-
36)
S o i l (5-6.5)
Soil (30-3 1.2)
S o i l ( C o m p o s i t e 5-
36.5)
Soil (Composite 5-
36.5)
S o i l (Compo s i t e 5-
36.5)
Soil (10-1 1.5)
S o i l (30-3 1.5)
Soil (Compos i t e 5-
36.5)
Soil ( C o m p o s i t e 5-
36.5)
S o i l ( C o m p o s i t e 5-
36.5)

B T E X / M T B E , T V P H .
T E P H
B T E X / M T B E , T V P H .
T E P H
S V O C s (8270)
VOCs (8260)
Tota l RCRA-8 Metal s
T o t a l RCRA-8 M e t a l s
S V O C s (8270)
B T E X / M T B E , T V P H .
T E P H
B T E X / M T B E , T V P H .
T E P H
T o t a l RCRA-8 M e t a l s
S V O C s (8270)
B T E X / M T B E , T V P H .
T E P H
B T E X / M T B E , T V P H .
T E P H
T o t a l RCRA-8 M e t a l s
VOCs (8260)
S V O C s (8270)
B T E X / M T B E , T V P H .
T E P H
B T E X / M T B E , T V P H .
T E P H
VOCs (8260)
S V O C s (8270)
T o t a l RCRA-8 M e t a l s
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Location

T H - 2 3
T H - 2 3
T H - 2 4
T H - 2 4
T H - 2 4
T H - 2 4
T H - 2 5
T H - 2 5
T H - 2 5
T H - 2 5
GP-1
GP-1
GP-1
GP-1
GP-2
GP-2
GP-3
GP-3
GP-4
GP-4
GP-4
GP-4

Date of S a m p l i n g

05-12-98
05-12-98
05-13-98
05-13-98
05-13-98
05-13-98
05-13-98
05-13-98
05-13-98
05-13-98
06-01-98
06-01-98
06-01-98
06-01-98
06-01-98
06-01-98
06-01-98
06-01-98
06-01-98
06-01-98
06-01-98
06-01-98

Tag Number

66605
63609
55496
55495
55497
55498
55499
55500
55501
55502
55531
55534
55532
55533
55536
55535
32953
32954
32958
32955
32957
32956

Medium (Soil
S a m p l i n g Interval
in F e e t )
S o i l (5-6 .5)
S o i l (30-31.5)
S o i l ( C o m p o s i t e 5-
36.5)
S o i l (5-6.5)
S o i l (25-3 1 .5)
S o i l ( C o m p o s i t e 5-
36.5)
S o i l (5-6.5)
Soi l (Compos i t e 5-
36.5)
Soil (Compos i t e 5-
36.5)
S o i l (25-31 .5)
S o i l (1.9-2.9)
S o i l (1.9-10.0)
Soil (1.9-2.9)
S o i l (1.9-10.0)
S o i l (3-10)
S o i l (3-10)
S o i l (4-10)
Soil (4-10)
S o i l (2.5-10)
S o i l (2.5-10)
S o i l (2.5-10)
S o i l (2.5-10)

Analys i s

B T E X / M T B E , T V P H .
T E P H
B T E X / M T B E , T V P H .
T E P H
T o t a l RCRA-8 M e t a l s
B T E X / M T B E , T V P H .
T E P H
B T E X / M T B E , T V P H .
T E P H
S V O C s (8270)
B T E X / M T B E , T V P H .
T E P H
Total RCRA-8 M e t a l s
S V O C s (8270)
B T E X / M T B E , T V P H .
T E P H
T o t a l RCRA-8 M e t a l s
T o t a l RCRA-8 M e t a l s
B T E X / M T B E , T V P H .
T E P H
B T E X / M T B E , T V P H .
T E P H
T o t a l RCRA-8 M e t a l s
B T E X / M T B E , T V P H .
T E P H
T o t a l RCRA-8 Metal s
B T E X / M T B E , T V P H .
T E P H
Tota l RCRA-8 M e t a l s
VOCs (8260)
B T E X / M T B E , T V P H .
T E P H
S V O C s (8270)

p:\projec t s \cdot\3008 1 s i t e inv2.doc. 07.27.98



Environmental S c i e n t i s t s and Engineers, Inc.

Water S a m p l e s
T H - 1 0
T H - 1 0
T H - 1 6
T H - 1 6
T H - 1 8
T H - 1 8
T H - 1 9
T H - 1 9
T H - 1 9
T H - 2 0
T H - 2 0
T H - 2 0
T H - 2 1
T H - 2 1
T H - 2 1
T H - 2 2
T H - 2 2
T H - 2 2
T H - 2 3
T H - 2 3
T H - 2 3
T H - 2 4
T H - 2 4
T H - 2 4
T H - 2 5
T H - 2 5
T H - 2 5

05-08-98
05-08-98
05-08-98
05-08-98
05-08-98
05-08-98
05-26-98
05-26-98
05-26-98
05-26-98
05-26-98
05-26-98
05-26-98
05-26-98
05-26-98
05-26-98
05-26-98
05-26-98
05-26-98
05-26-98
05-26-98
05-26-98
05-26-98
05-26-98
05-26-98
05-26-98
05-26-98

55494
55492, 55493
64499
64496, 64497
64502
64500, 64501
55518
55515, 55516
55517
55511
55512, 55513
55514
55526
55523, 55523
55525
55522
55519, 55520
55521
55510
55507, 55508
55509
55503
55504, 55505
55506
55527
55528, 55529
55530

H,0
H 7 0
H,0
H 2 0
H,0
H,0
H 2 O
H,O
H,0
H 2 0
H,O
H,0
H 2 0
H,0
H,0
H 2 0
H,0
H 2 0
H 2 0
H 7 0
H j O
H 2 O
H,0
H 2 0
H 2 O
H 2 O
H 2 0

T E P H
T V P H
T E P H
T V P H
T E P H
T V P H
T o t a l Dis so lvedRCRA-8 M e t a l s
8260, T V P H
T E P H
T o t a l Dissolved
RCRA-8 Meta l s
8260, TVPH
T E P H
T o t a l Dissolved
RCRA-8 Meta l s
8260, TVPH
T E P H
T o t a l Dissolved
RCRA-8 M e t a l s
8260, TVPH
T E P H
Total Dissolved
RCRA-8 Metal s
8260, TVPH
T E P H
Total Dissolved
RCRA-8 M e t a l s
8260, T V P H
T E P H
Tota l Dissolved
RCRA-8 M e t a l s
8260, TVPH
T E P H
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F i e l d Scre en ing Measurements o f Test H o l e S a m p l e s
Location

T H - 1 9

TH-20

T H - 2 1

T H - 2 2

TH-23

Depth ( F e e t )
5-6.5
10-11.5
15-16.5
20-21.5
25-26.5
30-31.5
5-6.5
10-11.5
15-16.5 '
20-21.5
25-26.5
30-30.5
35-36.5
5-6.5
10-11.5
15-16.5
20-21.5
25-26.5
30-31.5
35-36.5
5-6.5
10-11.5
15-16.5
20-21.5
25-26.5
30-31.5
35-36.5
5-6.5
10-11.5
15-16.5
20-21.5
25-26.5
30-31.5
35-36.5

PID H e a d s p a c e
( p p m )

0
0
0
0
0
0
0
1.4
23
0
6.5
0
5
0
0
0
0
0
0
0
No Recovery
0
0
0
0
0
0
0
0
0
0
0
0o

Radiation
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
No Recovery
0
0
0
0
0
0
0
0
0
0
0
0o
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Location
T H - 2 4

T H - 2 5

GP-1

GP-2

GP-3

GP-4

Depth ( F e e t )
5-6.5
10-11.5
15-16.5
20-21.5
25-26.5
30-31.5
35-36.5
5-6.5
10-11.5
15-16.5
20-21.5
25-25.7
30-31.5
35-36.5
1.9-2.9
2.9-5.7
5.7-8.0
8-10.0
2-4
4-6
6-8
8-10
4-5
5-6
6-8
8-10
2.5-4.5
4.5-6
6-7.5
7.5-10

PID H e a d s p a c e
( p p m )

0
0
0
0
0
0
0
2
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Radiation
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
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A P P E N D I X 2 . 0
S U R V E Y M E A S U R E M E N T S O F S O I L B O R I N G S
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G 1015-3 4500 BRIGHTON BLVD. - C E N T R A L S T O R A G E

Unit: f t sCoordinate type: Geodet i cReference e l l i p s o i d : WGS 1984Projec t ion set CO CENTRAL 83
#211 39 46 49.641567 N 104 58 2.805282 W 5185.1137 TOP OF PVCT H - 2 4 5185.21 TOP OF CAP
#212 39 46 43.266594 N 104 58 6.645880 W 5187.6253 TOP OF PVC
TH-21 5187.71 TOP OF CAP
#215 394646.238811 N 104 58 6.109126 W 5185.7083TOP OF PVCT H - 2 3 5185.84 TOP OF CAP
#216 39 46 44.144478 N 104 58 5.970373 W 5187.5026 TOP OF PVCTH- 22 5187.69 TOP OF CAP
#217 39 46 43.158158 N 104 58 4.340397 W 5187.4134 TOP OF PVCT H - 2 0 5187.62 TOP OF CAP
#218 39 46 44.486207 N 104 58 2.616380 W 5187.2741 TOP OF PVCTH-19 5187.58 TOP OF CAP
#210 39 46 49.939371 N 104 58 0.580752 W 5184.9750 TOP OF PVCT H - 2 5 5185.14 TOP OF CAP
#219 39 46 42.218039 N 104 58 3.196606 W 5187.7931 TOP OF PVC
GP-1
#220 39 46 43.080540 N 104 58 2.094170 W 5187.0803 TOP OF PVCGP-2
#221 39 46 43.945901 N 104 58 0.993025 W 5186.6399 TOP OF PVC
GP-3
#214 39 46 47.040850 N 104 56 26.221440 W 5261.8333 TOP OF ROD
NGS STATION "B394" 1988
#213 39 44.340993 N 104 58 53.465223 W 5146.3780 TOP OF RODN G S S T A T I O N "ARGO" 1995



Drexel Barrell & co.

Engineers/Surveyors

Boulder,
Colorado Springs ,
Greeley
5401 West 10th Street
S u i t e 100A
Greeley, Colorado 80634
970 351 0645
970 3510665 Fax

June 10,1997

Robert C. German, PG, C H M M
Walsh Environmental Scient i s t s
4888 Pearl East Circle, Suite 108
Boulder, Colorado 80301-2475

Dear Mr. German:
I have enclosed the coordinate list for the monitoring wells and Geoprobe
holes located at 4500 Brighton Blvd. - Central Storage f a c i l i t y .
All coordinates are based on the North American Datum of 1983 (1992
Adjus tment). All elevations are based on the North American Vertical
Datum of 1988.
It has been a pleasure to part ic ipate in this projec t and look forward to
future pro j e c t s with your firm.
Please call me if you should have any questions.

Sincerely
6

David B. Dusdal, P.L.S.
Technical Services Manager
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A P P E N D I X 3 . 0
F I E L D F O R M S
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Environmental. Inc.
SOIL BORING LOG

Project Number Boring Number Shee t
/ nf /

AJ
Location Sketch or Description.

/~~70Proje
Elevation ___________
Drilling Method and Equipment
Water Level and Date 3^'

/f

lcva

S a m p l e

hau
6
1

StandardPenetrationTestResults
Soil Description

USCS Group Symbol , Name, Gradation or Plas t i c i tyPanicle Size Distribution, Color, Moisture Content,Relative Density or Consistency, Soil Structure.Mineralogy. Sym
bol o

f
US

CS 
Log

Comments
proreadings/s tainings

• /oy& <>//**>'<**>

/C /L . 6- - /?• 0X 7-^-7

IS -X
3-0-

30
33-70X

-X

<=>?

C L

6?

"° „ &adcr

~O SO

-0

- o

-O

3S--

S O t L B O R L C D R RB 3/l(V9j
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WELL C O N S T R U C T I O N L O G
Well N o .

Ground Sur fac e
Top of Casing ••

Grout

.'<•••
' • & •I

. ' * * * - " ' * ' ,

•*** •"**

f&%$.•&>.' >*' •»'*"
•»'** v>* •^

\ ___
;;:g
•'$$m1'&•* . '*'X ."'*

%%
••';•""•;•
^
;̂ v

Benton i t eSea l

Gravel Pack
PVC Screen

O ft
0-3

-ft
Z _ f t

Measuring point i s t op o f CASINGunless otherwise noted

Drilling Summary
~'

1

Driller:
7"

Geologist*
Construction Time Log

Start
Date Time

Drilling: S7i\fo H3&
Screen Placement:
Filter Placement:
Seal Placement:
Grouting:
D e p t h to Water

Finish
Date Time

/z-4o

Well Construction Materials
Grout S e a l s F i l t e r

k̂*Quantity: /-$o*U*
Type:

Screen ( # , o

Inside Diam.:
Comments

. Comp.:

. Outside Diam.:.

. V ' . r
a^f^.—^

WELLLOCF.CDR RB 3/10-SS



Environmental. Inc.
SOIL BORING LOG

Project Number
2,00 % -

Boring Number
TV/ - 20

Sheet
_ Z _ o f _ / _

Location Sketch or Description.

P m j g a /-7o fElevation
Drilling Method and Equipment
Water Level and Date 29.3/

Drilling Contractor
iqn__Z_L__
& et-0{-<*~f~>~-'

«5
"3

**

S a m p l e StandardPenetrationTestResults
Soil Description

USCS Group Symbol, Name, Gradation or Plastici tyPanicle Size Distribution, Color, Moisture Content,Relative Density or Consistency, Soil Structure,Mineralogy. 503

- Comments
proreadings/s tainings

X
X
X

-X

2-S-2

/*-/$'/(>

L, - 10 -

C i -

SP

-oZ'

M T T " / . ./ / « A / « ' '

-1J //£> 'Jaf~ /*'-

fjo

-0

s/;.
35.0"

SOILBORI.CDR RB 3/KV9S



Environmental Scienti s t s and Engineers. Inc.
WELL CONSTRUCTION LOG

J o b N o . 2££_L£2f> Well N o . J H / ^ H ^ , ^ Drilling Summary

Ground Surfac e — * • — — — — — —
Top of Casing -

G r o u t — * -

. ' ' * " » * " " .

;xx
• ' * ; % • ' •''&'•
$$.
•'** v** ." ' " V * ' ,

•v* •'"*

•v-̂ '

V * " . ' "V ' y "

."** >>"*

'** . •".;-' .-'

1 ——— 1

' ' .*" -.** -

' X ; ' ** .•• . •
. '** j>* .W v

; . ' * ' . > ' '

• V ' J ;

•":'••!>
' - • ' $ ' '.;%•%

«"'* *** •*>*y

J 2 _ f t .

-ft

Bentonite Seal

Gravel Pack
PVC Screen

Measuring point i s top of CASINGunless otherwise noted

Total Depth of Hole: .
H o l e Diameter: 7
Drilling Company: _£
Driller:.
Rig Type:
Bits:
Geologise
Construction Time Log

Start
Date Time

Finish
Date Time

ir

Drill ing:
Screen Placement:
F i l t e r Placement:
Seal Placement:
Grouting:
D e p t h to Water
Depth: ^9-g/ Date- ime:

Well Construction Materials
Grout Seal s F i l t e r

A 53*̂Quantity:
Type:

Size:
A r e a / F t

. Inside Diam.: ?-" Outside Diam.:.
Comments

S*-~eJ(

Screen . e> / o
Conf ig .: ^ Z&&.
Camp.:

WELLLOGF.CDR RB 3/10/95



Environmental. Inc.
SOIL BORING LOG

Project Number
3002-010

Boring Number Sheet
/

Location Sketch or Description.

X"P r o j e c t — — — — — — — — — — — — —
Elevation — — — — — — — — — — —Drilling Method and Equipment
Water Level and Date _____

eval
ion 21

S a m p l e
d

StandardPenetrationTestResults
6" - 6" - 6"

Soil Description
USCS Group Symbol, Name, Gradat ion or Plasticity.Panicle Size Distribution. Color, Moisture Content,Relative Density or Consistency, Soil Structure.Mineralogy. Sym

bol o
f

US
CS 

Log

Comments
proreadings/stainings

X

X
20

30

S O I L B O R L C D R RB 3 / 1 C V 9 5

(*//* 2-2-3

faf)n

7*
5-7-5-

2?

£>-?,(*. '5'

TV?*

A*-o

-0

-0

-0

-o

-o

-0

£ T -

Z i ' -

3o -



Environmental Scient i s t s and Engineers. Inc.
WELL CONSTRUCTION LOG

l£2b Well No. -WW-^Vtf -2/ Drilling SummaryJ o b N o .

Ground Surf ace —*>
Top o f Casing^

Grout

Bentonite Seal

Gravel Pack,
PVC Screen

-f t .
. f t

-ft

2*0 f t-

. f t ..ft.
Measuring point i s top of CASINGunless otherwise noted

Total Depth of H o l e : .
H o l e Diameter: ~7 "
Drill ing Company:
Driller:
Rig Type:
Bits: 7"
Geologise
Construction Time Log

Start
Date Time

Drilling:
Screen Placement:
Rlter Placement:
Seal Placement-
Grouting:

u

Finish
Date Time

s / f .^g / - f r ' g o
H jg&J

__M_ i-S-^0
1-5T>i

^q/^f /'5"<?a

Depth to Water
Depth: j2±L-D*e:£S«fa: Time:

Well Construction Material s
Grout S e a l s

Quantity: /' 5
Type: A /

F i l t e r

Screen 010
Size:
Area/Ft . —
Inside Diam.: ^_

Config.: -
. Comp.:
Outside Diam.:.

Comments

WELLLOGF.CDR RB 3/10/95



Environmental, Inc.
SOIL BORING LOG

Project Number Boring Number Sheet
of /

Location Sketch or Description. ._ _ _

Project__L
Elevation — — — — — — — — '
Drilling Method and Equipment
Water Level and Date -^S-T

leva
llon

•t
3̂ uf

S ample

1u 1
BO

oySi

S t a n d a r dPenetrationTestResults
6" -6"- 6"

Soil Description
USCS Group Symbol , Name, Gradation or Plas t i c i ty ,Particle Size Distribution, Color, Moisture Content,Relative Density or Consistency, Soil Structure,Mineralogy.

of
Sym

bol
USCS

 I

Comments |
PE>readings/stainings

- A ' / /

3 -3-3
a^ — jUj

' S

/o X
/Lt^ns''-' .

/£• X 5- -5-- SM - o

{,(,(,03-8240
-X - 30 -/

fO-J/.S -

X "/*

X T

X IO-H-/Z

SOILBOR1CDR RB 3 / 1 C V 9 5



-=WaMi_________________________Environmental Scient i s t s and Engineers. Inc.

WELL CONSTRUCTION LOG
Job No. 7£Q^2^> Well No. yL**^T&*^ Drilling Summary

Total Depth of Hole: _
H o l e Diameter: *7 *'Ground S u r f a c e — »>

Top of Casing -

Grout — *

— *••>•;
&?
%
** -X v
•* "•* .'

* ••''. '•*

•r* r*

W

.-r* ,*'

''/'.••
.•':•"

' • V ' S

i§5
' > * * • ; •
.•* ."•* -*** ."*"

-;;>J
;>̂
V*V'

"̂  <
«.
f t .

f t
«.

Bentoni t e Seal

Gravel Pack
PVC Screen

. f t .

Measuring point is top of CASINGunless otherwise noted

Drill ing Company:
Driller:
Rig Type:
Bits: 7"
Geologist
Construction Time Log

Start
Date T i m e

Finish
Date Time

Drilling:
Screen Placement:
Filter Placement:
Seal Placement:
Grouting:
Depth to Water
Depth- 30- 1$

c&SO

Well Construction Materials
Grout Seal s

Quantity:
Type: £

F i l t e r

Size:
A r e a / F t
Inside Diam.:
Comments

Screen

10 ' P n n f i g •

ID-ZO S*. —— (

,0,0

. Comp.:

. Outside Diam.:

W E L L L O G F . C D R RB 3/IO«5



Environmental. Inc.
SOIL BORING LOG

Project Number Boring Number
TV* -23

Sheet
_ L _ o f J

Location Sketch or Description.i T T Z Z ^ T T T
T* -

1 1 , ,1 (

P m j e g r /- 70 f/Elevation _____
D r i l l i n g Method and Equipment
Water Level and Date

_ Location <2 J"

/ Z 3 2 .

ileva

S a m p l e
•a d

1

S t a n d a r dPenetranonTestResults
Soil Description

USCS Group Symbol, Name, Gradation or Plastici ty.Particle Size Distribution, Color, Moisture Content,Relative Density or Consistency, Soil Structure,Mineralogy.

of
Sym

bol
USCS

 I

Comments
PIDreadings/s tainings

X
/o -X '*/

/f- -X
«*>• X /*//*

-X

><«**

X

3-^-7

6, - C' - S~
^ —— ^

55- -
TO

to -ii

sno -O /O -

•<D / T -

-O

3o-

-O

SOILBOR1.CDR RB 3 / 1 C V 9 5



Environmental S c i e n t i s t s and Engineers. Inc.
WELL C O N S T R U C T I O N LOG

Drilling SummaryING .-^JCSQ V<^U> W A l l iNn - WW -0- -

Ground Surface — *• — — — ft-
Top of Casing -

Grout — *•

•' ••'** ,"

'" . "•* ••i?
* *'* ••*
. ' * > • *

* •*** ••'

&

_

i* ^V" ,'t"V*..;
'J&.

."*••***
•»"* >'** •
" -J- * >'

i J J ;
••"* .-•'
* .>* •>

0-1 ft.
&.? ft

-23

f t .
Bentonite Seal

Gravel Pack
PVC Screen

Measuring point is top of CASINGunless otherwise noted

Total Depth of Hole: .
H o l e Diameter: —2-
Drilling Company:
Driller: —
Rig Type:
Bits: ——~L

55*

Geologist 3 T 7 f
Construction Time Log

Start
Date Time

Drill ing: ^z. ios
Screen Placement:
f i l t e r Placement
Seal Placement ***?
Grouting:
Depth to Water
Depth: ^£L_

Finish
Date Time

Time:

Well Construction Materials
Grout Seals

Quantity: /i
Type:

F i l t e r

Screen
Size:
A r e a / F t
Ins ide Diam.:
Comments

. Config.:

. Corap.:

. Outside Diam.:.

WELLLOOF.CDR RB 3/10/95



Environmental. Inc.
SOIL BORING LOG

Project Number Boring Number Sheet

Location Sketch or Description.r §"

Proj e c t_£ lZ£_
Elevation — — — — — — — '
Drilling Method and Equipment
Water Level and Date Zf/Z.

Location.
- 5-5-

0900

va

S ample
•a 6

Bfi

StandardPenetrationTestResults
6" - 6" - 6"( N )

Soil Description
USCS Group Symbol , Name, Gradation or Plast ic i tyPanicle Size Distribution. Color, Moisture Content,Relative Density or Consistency, Soil Structure,Mineralogy.

» j f Comments
proreadings/stainings

0,3-7
^ 0^-** ' *t**~f,

-X / / «

/o -X V-5--7
Sin

lC-<
/ / *

tt.o-tt.s- 5P
/>--X 'fa

-X -o

5P
to/ -o

3o- X -0

6?

X -oere^ree TVP# TCP*
S O I L B O R L C D R RB 3/1CV95

/o-

zr-

3*-



Environmental Scientists and Engineers. Inc.
WELL CONSTRUCTION LOG

J o b N o . W e l l N o .

Ground Surfac e
Top of Casing

#\ 0.5-

Grout-*

Bentonite Seal

Gravel Pack,
PVC Screen

Ms' ft-

Measuring point is top of CASINGunless otherwise noted

Drilling Summary
Total Depth of Hole:.
Hole Diameter: ——
Drilling Company:.
D r i l l e r — — — — — 2
Rig T y p e : .
Bits: ——
Geologist
Construction Time Log

Start
Date Time

F i n i s h
Date Time

Drilling:
Screen Placement
Fil t e r Placement:
Seal Placement
Grouting:
Depth to Water

. V Z. Daf t . -

/ p y < ?
•*/'*
S//3 /
57̂ 3

Well Construction Materials
Grout • Seal s F i l t e r& _Quantity:

_Type: (j
Screen

Size: ^ "_/£LO-!*l Config.:
Area/Ft. a-$'\i°'t>U Comp.:
Inside Diam.: ^* Outside Diam.:
Comments

W E L L L O G E C D R RB 3/10*5



Environmental, Inc.
SOIL BORING LOG

Project Number Boring Number Sheet
/ o f /

Location Sketch or Description, Crt-y»b«:>T£U^, 6r^U

Y/,-,0 ^

Drilling Method and Equipment
Water Level and Date 2%-'?<'

1s».*
S a m p l e StandardPenetrationTestResults

Soil Description
USCS Group Symbo l , Name. Gradation or Pla s t i c i tyParticle Size Distribution. Color. Moisture Content,Relative Density or Consistency. S o i l Structure ,Mineralogy. _______

-.3s
Comments

PIDr e a d i n g s / s t a i n i n g ?
0 - 0,3

5--5-.X
- "*

"/
3 - V - V A .

X 5-5-7

X
1-2.̂ . X

35- . «2- .

%t> ' V / / t r

X fJ0 lefer* f/e ih-tnin //»
ast*-n~-*(

f i n / / »

- I
mi-

>OILBO(U.COR RB 3/1 (V95



Environmental Scient i s t s and Engineers, Inc.
WELL C O N S T R U C T I O N LOG

Job No. $0015-Q?,o Well No. TH'*? Drilling Summary

n~ ft-
Top of Casing - — *mr .-->•'

Grout-*

#'

'-'•'*•;•'

- ' ' ; * ' ' ;. '•* . '*'

** •/*' >
.>* .••*

•-'* . v ' ..-' .•• ' • • ; • " ,

—— • i
; . • ' . ; • ' . .:'S-.'-'y&
V-*v

:..-'' '-.•'
• ' V ' V

>*" vv>

V

B e n t o n i t e S e a l

Gravel Pack
PVC Screen

F = = ^ ' - ' - '

-ft

/

_^£_ft

. f t ,.ft
Measuring point is top of CASINGunless otherwise noted

Hole Diameter ^
Driller: ( ? g t f < '

Construction Time Log
Start

Date Time
Drilling:
Screen Placement:
H l t e r Placement
Seal Placement
Grouting:

/la*
/3/Q

Depth to Water
Depth- 3£''?<o Date: J v ^ f / y y T i m e ! ///}'

Well Construction Materials
Grout Seal s F i l t e r

Quantity:
Type:

Size:
Screen0,010

*-'*>•Inside Diam.: .
Comments

. -,-T n n f i g • J-^^U^ sz/^ZZLJ
rnmp;
Outside niam:

W E L L L O G F . C D R RB 3/10/95



Environmental. Inc.
SOIL BORING LOG

Project Number Boring Number Shee t
_^_of .

Location Sket ch or Description.

Drilling Method and Equipment -
Water Level and Date A/»-

Drilling Contractor
Finish. Logger.

eva

»»=1I*
S a m p l e

1
SO §cs

StandardPenetrationTestResults
Soil Description

USCS Group Symbol , Name, Gradation or Plast ic i ty.Particle Size Distribution, Color, Moisture Content,Relative Density or Consistency, Soil Structure,Mineralogy.

M

Sym
b

USC
S

Comments
pror e a c l i n g s / s t a i m n g s

-O
-O

SOILBORLCDR RB 3 / 1 C W 5



Environmental, Inc.
SOIL BORING LOG

Project Number
300? -

Boring Number Sheet

Location Sketch or Description.\ AS

Drilling Method and EquipmeWater Level and Date _____
Drilling Contractor
Start. Finish. Logger Jf*C6

>—

S a m p l e

1u3

StandardPenetrationTestResults
0 •• O — O

Soil {Description
ITSCS Group Symbol , Name, Gradation or Plas t i c i tyParticle Size Distribution, Color, Moisture Content,Relative Density or Consistency, Soil Structure,Mineralogy.

<— so-5I s>._5cos

Comments
PIDreadings/stainings

/**?»

• 0

5 J V
•O

S O I L B O R L C D R Rfl 3/IO9S



Environmental. Inc.
SOIL BORING LOG

Project Number Boring Number
' - 3

Sheet
JL-of./-

Location Sketch or Description.

Elevation — — — — — — — — — — —t h r i l l i n g Method and Equipment
Water Level and Date _____

p r i l l i n g Contractor"*" Al7-
Start f*'p Finish- Logger.

155"

S a m p l e
0Z

StandardPenetrationTestResults
6" - 6" - 6"

Soil Description
USCS Group Symbol , Name, Gradation or Plas t i c i tyParticle Size Distribution, Color, Moisture Content,Relative Density or Consistency, Soi l Structure,Mineralogy.

f «*I P>>50M S

Comments
proreadings/stainings

k-X -o
-o
-o /o -

SOUSORLCDR R3 3 A C W 3



Environmental. Inc.
SOIL BORING LOG

Projec t Number Boring Number Sheet
/ of /

jL.
Location Sketch or Description.tJA*n HJefk-e*,^Hn^T^n rr

Pmject / - 7 Q Location.
Elevation
Drilling Method and EquipmentWater Level and Date A{4

Drilling Contractor

a
-r0,2

S a m p l e StandardPenetrationTestResults
Soil Description

USCS Group Symbol, Name, Gradation or P l a s t i c i t yParticle Size Distribution, Color, Moisture Content,Relative Density or Consistency, Soil Structure,Mineralogy. __ _

•3̂
I MS^>.vjco 13

Comments
proreadings/s tain ings

s H
/*•% A~A<s<~-y <*IC^*-('

/ o

<?.» '/o $p

/Jo
/o

/?&(*•'*'-"'•)

135-f

•SP

'0-o
-o
~ o

SOtLBORLCDR RB 3/1CWJ



G R O U N D - W A T E R S A M P L I N G F I E L D D A T A S H E E T
W e l l NumberCasing DiameterPersonnel
Tag Number

Project NumberProjec t Name
Date
Time

Casing Stickup

Static Water Level(firom cickup) (f t)
•7 d -7 -8

Tocal Well Depth
(from Pickup) (ft) £g -Jo
Satunted Ttuckneu

&.</7'
Casing Volume

/, 8^4.

^ T n p j i p g ^ J j
Hydac ^Solintt "̂
A U V l Q r

Conductivity Time
Std - / g g g - / ^ / 7
Actual - / f c w s ' d s V - / F

Clear Bailer Result— A— /— -*~ ^
Sample Depth ( f t)

REMEMBER: 2' well mul t ip ly by .174" well m u K p l y by .66
*

pH7.00Actual A d j u s t T e m p Time7-0 £ . f? ti7.o /e/f
__ - _^ r j •__. . ____ „

pH 10.00Actual A d j u a T e m p Time/O.T) /O.oi) bl.</ / o / 7

Purging Equipment
g(-*^~t^~a tZZ~£ £~~£&*-

j y ^ T p p l i r w ^QUipmcQt
jfyLrnJ-tts b+^£**-

Time

/•?57
?3 56
/3SY
/¥0$

Casing
Volumes
0

f .
1

3

Sample

Gallons
Removed

— —

a4
£

Tcmpcrtture
•F

&2.0
6-9.2
S9.2.

S8-Z

y-*-'

Conductivity
uS/cm

/ / 2 /
/ c ? f c ^

/ o 71
/ o y y

9̂  ^

pH

/ - . . ' J
7- c-f
7.0-s-
7.̂ 3

Comments

&£*~*£ / j&<S** '. 'ff^ O4LST.
2&offet sSt^e&r

£*-. (L«^~, c^f^-^7 ; ̂ -^f*C ^t^.^}0 j f / ^ _

&. 4..

x:

Remarks:

Colle c t ed by:
S a m p l e d for:

B T E V T V H / T E H
r

BTEX T H E

.«£/

T V H
ff/9

Checked by:
OTHER



G R O U N D - W A T E R S A M P L I N G F I E L D D A T A S H E E T
W e l l Number
Casing DiameterPersonnelTag Number

Project NumberProject NameDateT i m e
'•70

Casing Stickup

Static Water Level
(from st ickup) ( f t )

Total Well Depth

Shunted T*ctoe» ^

Casing Volume

Hydac
Solinst
MMC ____

Conductivity Time
Std " /oof /o/ 7
Actual " /£>0f 9 jTf.f'F

Clear Bailer Result -

Sample Depth ( f t )

REMEMBER: 2" well mul t ip ly by .174" well mul t ip ly by .66

pH7.00Actual Adju s t T e m p
7.0 C*. 9? A 7

Time

pH 10.00
Actual Adust T e m p Time
lo.o /o.eo 67. / JO/7

Purging Equip menC

/ĵ >yO*-»-*-̂ "' £>+***-**•

Time

/ozz
/Olrt>
/o*>S
/ o 4 c

Casing
Volume*
o

I
2.
3

Sample

CaOoos
Removed

— —

2-ŷ

Temperature
•F

( ^ - y . /

t^t
(,('0

(/e>. T-

Cooductivity
uS/cm

£,y$'
I0«?
/ & « - // / / /

PH

7. Vi>"
7.2?
•?.} 9
7.21

Commeau

&£+*&'— '«--i-*»<--, —&£**^, f i^J^Ar
A ' ^ S * —/2-i^>f — s*t££t"

4.. 4.
A. a..

Remarks:

S a m p l e d for:
Collec ted by:Checked by:

B T E X n r V W T E H BTEX t,jm<?
t^Wl-*/ag-S

T V H
(fff^t.LW??

OTHER
— — —



G R O U N D - W A T E R S A M P L I N G F I E L D D A T A S H E E T
W e l l NumberCasing DiameterPersonnelTag Number

Project NumberProject NameDateT i m e
/-70

C a a n g S t i c k u p

Stat i c Water Level
(from t t i ckup) ( f t )

Total Well Depth
(from x t l ckup) (ft) ̂ .btf
Satunt cd Thkkncu

Caring Volume

Hydac
Sofin*MMC

Conductivity Time
Actual ~/CDT Q ^ W ' F

Clear Bailer Remit

Sample Depth ( f t )

REMEMBER: 2" well mul t ip ly by .174" well mul t ip ly by .66

pH 7.00Actual A d j u s t T e m p Time

pH 10.00Actual A d j u t t T e m p Time
/6. P tOJX) t-~7-7 JO/7

Purging Equipment
< . 5 fa dC c ^^-*~^^ " , '-• • "I . •^^^^^

Time Cancg
Volumes

Gallon*
Removed •F

Cooductivity
nS/cm PH Comment*

//o/
4.4.

773

Sample

Remarks:

S a m p l e d for:
Col l e c t ed by:Checked by:

B T E X / T V H f l T E H BTEX T H E^.yroz
/3-OS*

T V H
/ V 5 W^ / J T ? /

OTHER



G R O U N D - W A T E R S A M P L I N G F I E L D D A T A S H E E T
Well Number TH -/?
Casing DiaiPersonnel
Tag Numbe

neter -2,/^-££?
T

" /£>
Project NumProject Nam<Date
Time

jer 3>66*t ^0-z.o
5 t-7*>/ &l*^Co^/2-t-/^y

/<S-2.e>

Ctsaf Stickup S m p l m j k i t p H 7 . 0 0
H y < f a e _ J Actual Adju*. T e m p TineSoCnn / -7. 0 f.eo (,<?.? eVftf
MMC f

Statie water Level Ccoductivily __ Tone pH
(from s t f c k u p ) (ft) Std = /Oof 6?S~V

Actnal" /063 Q (,7-7 *P

Total Well Depm Oear
(from j t i c k u p ) (fOJ V . V /»-*-

10.00
Actual A d j u s t T e m p Tone

"A.T *^~*J- *******m .-^
S a t u n t f d Thkkneu Sample Depth (ft) . Samplio t Equipment

Cuing Volume REMEMBER; 2" wdl m u l t i p l y by .17
n $?/ Xl^^ *" wdl mllltiP^ ^ •**

Time

MO
UK
/ * / * / /

ly/i*

Cuirtf
Votuzncs

—
/ ^
^̂
3̂

•

S-ple

Galkxu
Removed

• —

/

.2
J

Tempenture
•F

^.5'
W . * '
W ' /

.̂o-

Cooductivity
uS/cm

Hoc
/«H
/ O S 7
/o93

pH

7.</c,
? • / /
7.,2
7,̂ ^

Commeots
CJi. ——— <ty } JLt ^tOFL,

*->^-^

4- . a* .
& -̂

Remarks:
.

S a m p l e d for:
BTEXTTVH/TEH gy^TEH

Collec t ed byChecked by:
: /̂ -̂'

T V H OTHER

&*''•* /T*f tf*4^



G R O U N D - W A T E R S A M P L I N G F I E L D D A T A S H E E T
Well Number
Casing DiameterPersonnelTag Number

-TH--2.0

Remarks:

Project NumberProject Name
DateTime

Casing St idcup

Static water Level
(from stickup) (f t)33. rt
Total WeD Depth y £- ><"
(from s t i c f cup) ( f t ) - ? • - 3 ' '

J&)~JS~f~*'

s*"***™*****

Casing Vohane

Time

/ 3 j y
/337
/ 3 / 3
,3«S

Casing
Volumes

— — —

/

^

3

Sample

Samp&Qt kit
Hydae 9
Solkut /
MMC

ronductjviy Time
A c t u a l = / o g / @ .̂ 7. "7 «P

Clear Bailer Result

Sample Depth ( f t)

REMEMBER: 2" weQ n o W p l y by .17
4* wen m u l t i p l y by .«

CaOoos
Removed

0

/

V3

Tempentuie
T

^•/

^ J - /

^̂ -̂

f . A - 7

PH7.00
Actual Adju s t T e m p Tone ,

pH 10.00Actual A d j u s t T e m p Time
f'CfO /C\ff& 7/?- 1 / lotro

Purjint Equiptaeot
^^^Tr"̂  -̂

Conductivity
uS/cm

/ 02.5

/c*6"~5"
/ ^ / 7
/ o 7 j

pH

7.**
~l.'*
7 Jl
7. so

ComnGQls

&L*J-**f AJ* ^^lm r-y X/e.^1 «

'^7^—
•4.*-.
^.-c.

«•*?

Sampled for:
Collected bv:Checked by:

I BTEXJTVWTEH BTEX TEH T V H OTHER

yyy // /y° ~? &* *****



G R O U N D - W A T E R S A M P L I N G F I E L D D A T A S H E E T
Well NumberCasing DiameterPersonnelTag Number

:>a«.8»cfcup

Satic wtta Level
(froa x f e f c o p ) ( f t )

Tcul Wen Dtp*
(fen xickup) (!Q

S i t i m t r d Thirteen

Cu toe Votxioic

Time
Voiume*

S i m p l e

Remarks:

3." /£>
Project NumberProject Name
DateTime

Hydic 5
SoBaJt /
MMC ___

C:ai<i»gtiviQr Toe"

Ocar B-Oer Kenik

S o p k Oepdi ( f t)

REVIEMBERj 2' wc f l BaUplv br .17
4* w e f l muiip^ br .«

pH7.00
Aeaal A<Qot

Removed

a.

uS/on
pH

Sampled for:
Colle c t ed by;Checked by:_

I B T E X / T V W T E H BTEX TEH T V H OTHER

??**<' fj££



G R O U N D - W A T E R S A M P L I N G F I E L D D A T A S H E E T
Well Number
Casing DiameterPersonnel
Tag Number

Remarks:

TH-Z2.•z* /D Project NumberProject NameDate
Time

/-7o/

C u i n g S J i c k u p

Static water Level
(from stickup) (f t)

ZoJff
Tool Well Depth
(from stkkup) (f t)

35, /
Satunted Ttuclmeu

^.fi
Cuing Volume'o.v/r*.

Time

/&£>0

/l€>7
/ ^ / z .
/b/7

Cumg
Volumes

— —

/ T

^̂

J ^

Sample

Hydae •£
Soliast 7
MMC _____

Cooductmty Tine
Std = /605~ OV^y
Aesal=_/S23 @ £7. 7 f

Qesr Bailer Result

x#»̂ » r*^" ji****-!^**^*
S*mple Depth (f t)

REMEMBER: 2" wdl mohiply by .17
4" we f l m o l t i p j j by .66

dOooi
KC43J>9^CQ

—

/

.2,
3

Tcopcnturc
T

(??.</

* / . 7
i./.c?
bf-7

pH7.00
Actual A d j u s t T e m p Tme-7.g 7.g<3 ^ 9 _ £ £ j T T

pH 10.00
Actual Adju s t T e m p Time
/;?.* Xb,«<? 7̂ -V /*=»

tt^f+m* tA, 1>**&~
S a m p l i n g Equtpooot . . -

Cocxtuct ivj ty
uS/cm

/ / 0 : Z .
/^>^^
//3f

/ / V 5 "

-

pH

7- Z^
7.0-7
~?./0
7.°?

Ceonncnts

(^£-t-̂ -_- •5̂ -
c£*4. --̂ i' <4-ô -
^v— - tf^*-^,

£LtOL.

ty . «?..

Sampled for:
Collected byChecked by:

B T E X n V W T E H BTEX
*

TEH T V H OTHER

/yy^z /t-tt^/j /<-•*<•



G R O U N D - W A T E R S A M P L I N G F I E L D D A T A S H E E T
Well Number 774- z_3Casing DianPersonnel
Tag Number

Casing St i c tap

neter 2" /<?g e.$ .
r

Static water Level
(from stiekup) (f t)

Total W e f l Dep»h
(from s t i c f cup) ( f t )

Samn.cdThiclmea.

Casing Volume

•
Time

/ 2 3 f
/̂  *>~
/W
\*&

Volumes

. — —

/ -

^

3

Suoptc

Project Number 3 °° IT - o z 0Project Nam<Date
Time

S a m p H n g kit
Hydac jSo6m y
MMC _____

Cooducthrigr Time
A e t u a l « ' x g s g > - ? @ Cr"7-7 *P

/7V*f Bailer Result

•**-*^- ' - t

f
Sample Depth ( f t )

REVIEMBB

_— — .
GaOoos

Rcmovcu

—/*
3

Ri 2" we f l molsiptr
4" wef l m o l l i p t y

T

70. 5
*y.r

/̂  7̂

(^ t* • ^~

by .17
bj .66

555
Coocbctivi

uS/cm

; / - / o / £̂ ẑ (
£>5'/'2-C'/9f!' '

/2.3 2,

pH7.00
Actual A d j u s t T e m p Tme7-Q 7.00 t.f.? e&SY'

pH 10.00
Actual A d j u s t T e m p Time/£7.o /o-*» 7O-Y /o&&

Puz^ific E^ujpmeot

/
Sampl ing Equipment

>*C— T J3-+-2-**'

V

t/20
/1 17
/O*?/
/O7^

PH

7.^0

7-27-
7.2.0
7-17

^ ^J^

OOQBDCOtS

^fr^^fe,
fct**n*r &C*£*v •--" /v<3^w»-

^£^<~*

4..*.*.<^

Remarks:

S a m p l e d for:
Collected by:Checked by:_

B T E X T T V H / T E H BTEX TEH T V H OTHER 1
£$ffo /J /v ^̂-̂  1



G R O U N D - W A T E R S A M P L I N G F I E L D D A T A S H E E T
Well Number T V / - - * *Casing DiaPersonnelTag Numt>

C u n S & b v

jneter ^"' /^/̂ ^
ZT

Project NunProject NanDateTime

MMC

(from x k f c a p ) (ft) 3hl - /<gigg

Ct *?• 2̂.

Tine; /j?s-y

Todl W e f l Dcpch. C f c v T^f fr f RcwJt
(from f t k t u p ) ( f t )

. / / . ^ /*-» / f c x - e

Spumed T f a j e k a e u S a p l e Dep* (TO/j^ y €^^x • » o
Cubf Vohime REMEMBER: 2* wdl o j n j t i p l y by J7

- Q . 4* weO mul t ip ly by .«

Tme

b̂

/ 0 y t

/ o ^ 2 -
/ / ' o o

VohoDd
— — —

/

2.
^

S t a p l e

CaOou
Removed

' ——

/

^

5

T o n p c m u f c

fc J * c

^7-/
f oy-^
*f.>

pH7.00
Acaul A d j u t

nber 3<^>^"0'2<'ic /-~7O/ /2*«^t
OS'/'Z.to/'Ff&<?$•/'

T o n p .Tine
MHB^^B f l l M I V ^ ^

pH 10.00
ActMl AdjiMt T o n p Ti«e

/ '^. O / O - / O 7O* ¥ / O&&

,̂ yU-»— ^- / v .

^̂ ^ ^^———

Cooducorvit j f
us/em

/ / * * /

(^^

(Hinw

PH

7-̂
•7.^
? . / *
7 . S t

*—
fixtx_*«-t_ "~ S*-*~

fjt til \ i /^ft**"^x5««<M

<fa^»< • /OA.-tcr"/ '

A. . A ,

""•*.

Remarks:

Sampl ed for:
BTEXrrV»TEH ' BTgx

cc
TEH

lo l lec ted by:becked by:

T V H OTHER
J?"^ "̂ J ^̂ ^J



G R O L * N D - W A T E R S A M P L I N G F I E L D D A T A S H E E T
Well Number TH -2f
Casing DiaPersonnelTag Numb

C**~S&*VB

meter ^" /P/2.£<^
sr

Project NunProject Nan
DateTime

S — p l i n c f c k
Hydie ^
So&ut '
MMC ______

Stoic w_er Level C o a t i t t i v i y Tins
(f twa *>ciap) (ft) »- - /OPS' ff^S"^ •

- . A e a i _ l » / f £ 2 _ « £7.7 f

Tout WeO Dee* C f c w B-fcr Kc
(from *>ekup) (R)3^,6 / — / —

auk
iB t̂̂ de-* *

^tAxiwcd ^UdDcu SflBoplc Dcp^b (A)

Cubic Vohsue

===== — — — — —
Tone

,75T
,75-f
/^^s

/«'*

Cumc
Volume*

— —

H

.̂-V r̂
*}.(,£

•: S<mple

REMEMBE

Removed

— —

^ /

i .i
^ 3

3t: 1- wed mattpii
4- wc f l maMf*

Temperuare
•F

^ S T . j r
»" »̂ y ^^̂  ^̂  ^ g

i,^.<]
(,(.7

rbr.17r b v . t f
===:

Coooucovjt
uS/co

nber 'Boo^s^o'z.c
1C i-7of6*^t*J.

C&/Z4/7Y
/74*-0

pH7.00
Aeaul Ac^tat ?£f% TinO

pH 10.00
AetaW Adjaft T e a p T_M

SO.O /O'0o ~7«.y /O3O

Pu
/a^-i jL-*-a*~e^e*~ £-*~*£~^

1̂̂ ^̂^
— _
r

/^r
/ "? <_/'// *̂  * ^̂

/3^^
/ 3 ^ 3

\

7-2Z
Z / X
7, /3
7 , /3

*•

== =

frz^w:^Z d X ° i A ^
-,..«..

<=? - «5L .

Remarks:

S a m p l e d f or:
B T E X / T V H / T E H yp^j

C
C

TEH

ollected by:becked by:
&£JL£)i

T V H OTHER

iw 7 ^/^
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APPENDIX 4.0
G R A P H I C L O G S
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SOIL BORING LOGS1-70 & Brighton Boulevard4400 Bnghton Blvd. (TH-19, 20); Western Boom (TH-21)
T H - 1 9 T H - 2 0 T H - 2 1
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Environmental Scient i s t s and Engineers, Inc.

Logs of Soi l Borings
Job 3008-020 Date 6/98 Figure 1/4

' 3008-02A 6.3.98 dh



SOIL BORING LOGS1-70 & Brighton BoulevardWestern Boom (TH-22); OJ V a l e n t i n e Lumber (TH-23)
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Environmental Scient i s t s and Engineers, Inc.

Logs of Soil Borings
Job 3008-020 Date 6/98 Figure 2/4
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S O I L BORING LOGS1-70 & Brighton Boulevard4614 Baldwin Court (TH-24); Lambert A u t o Electric (TH-25)
Dep

th (F
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Environmental Scientis t s and Engineers, Inc.

Logs of Soil Borings
Job 3008-020 ! Date 6/98 Figure 3/4
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L E G E N D FOR SOIL BORING LOGS
1-70 & Brighton Boulevard

Units:

I. .i^j GW well-graded gravel-sand mixtures
f . I SP poorly -graded sands

[•I [•[ | SM silty sands, poorly-graded
SC clayey sands, poorly-graded

Hill ML inorganic silts and very f ine sands,or clayey silts with slight p la s t i c i ty
ty/ty CL inorganic c lays with low tomedium plas t i c i ty

Symbols:
IK asphalt
F| s ta ining present
1 sampling interval
2 water dep th
? uncertainty

20/24" standard penetration test results(i.e., 20 blows to go 24 inches)
Pro photoionization detectorreadings/stainings

Environmental Scienti s t s and Engineers, Inc.

Legend for Soi l Borings
Job 3008-020 Date 6/98 Figure 4/4

\3008-2Ke 6.3.98 dh



GEOPROBE LOGS1-70 & Brighton Boulevard4400-4500 Brighton Boulevard
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Geoprobe Logs
Job 3008-020 Date 6/98 Figure 1/3
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GEOPROBE LOGS1-70 & Brighton Boulevard4400-4500 Brighton Blvd. (GP-3);~4601 E. 46th Avenue (GP-4)
GP-3
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Environmental Scientists and Engineers, Inc.

Geoprobe Logs
Job 3008-020 Date 6/98 Figure 2/3
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L E G E N D FOR GEOPROBE LOGS
1-70 & Brighton Boulevard

Units:

f . j | j GW well-graded gravel-sand mixtures
['::: \ SW well-graded sands
f . | SP poorly-graded sands
[y] SC clayey sands, poorly-graded
[[HI ML inorganic silts and very f ine sands,or clayey silts with slight plas t i c i ty

Symbols:
m asphalt

concrete
|| staining present

sampling interval
f ine sandy layer
cobbles
gradational contact

I
O0

PID photoionization detectorreadings/stainings

Environmental Scienti s t s and Engineers, Inc.

Legend for Geoprobe Logs
Job 3008-020 Date 6/98 Figure 3/3

^3008-2K2 6.3.98 dh



Environmental Scienti s t s and Engineers, Inc.

APPENDIX 5.0
A N A L Y T I C A L R E S U L T S
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APPENDIX 5.1
T O T A L E X T R A C T A B L E P E T R O L E U M H Y D R O C A R B O N S

( T E P H ) , T O T A L V O L A T I L E P E T R O L E U M H Y D R O C A R B O N S
( T V P H ) , B E N Z E N E , T O L U E N E , E T H Y L B E N Z E N E , X Y L E N E S

( B T E X ) , A N D M E T H Y L T E R T - B U T Y L E T H E R ( M T B E ) I N S O I L S
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P e t r o l e u m H y d r o c a r b o n s Report Page 1 of 1

3008-020; MW-2 5'

EPA M e t h o d :
L a b S a m p l e I D :
Matrix:T a g Number:
Date S a m p l e d :

8021B/mod. 8 0 1 5 / m o d . 8100/mod. 8021B A n a l y s t : R S W / D P D
98-5-10-4
S o i l
66597
0 5 / 1 1 / 9 8

V o l a t i l e s D i l u t i o n Fac tor: 1

V o l a t i l e s Date A n a l y z e d : 0 5 / 1 4 / 9 8
Date Extracted: 0 5 / 1 5 / 9 8

E x t r a c t a b l e s Date A n a l y z e d : 0 5 / 1 5 / 9 8
Units: / / g / K g

Ex tra c tab l e s D i l u t i o n Factor: 1

A n a l y t e
Benzene
Toluene
E t h y l b e n z e n e
T o t a l X y l e n e s
M T B E
T o t a l V o l a t i l e H y d r o c a r b o n s
Total Extrac table Hydrocarbon s

CAS
N u m b e r
71-43-2
108-88-3
100-41-4
1330-20-7
1 634-04-4

N A
N A

Concentration
Report ing

Limits
5
5
5
5
5

500
3000

Q u a l i f i e r
U
U
U
U
U
U
U

S u r r o g a t e C o m p o u n d
( S S ) a , a , a - T r i f l u o r o t o l u e n e
( S S ) Fluorobenzene( S S ) o - T e r p h e n y l

%Recovery
99 %
91 %
70.%

Q u a l i f i e r s : "U" I n d i c a t e s compound was searched for and not de tec t edat or above the method de t e c t ion l imit .
"B" I n d i c a t e s compound was f ound in the method blank and
has been corrected.
"J" I n d i c a t e s compound was i d e n t i f i e d out of the method working
l i m i t s and should be considered an estimated value.
" * " I n d i c a t e s surrogate is outs ide of recovery l i m i t s due to matrix e f f e c t .

Environmental Scientist* and Engineers, Inc.



P e t r o l e u m H y d r o c a r b o n s Report Page 1 of 1

3008-020; MW-2 30'

EPA M e t h o d :
L a b S a m p l e I D :
Matrix:
T a g Number:
Date S a m p l e d :

/ * / / - / < ?
8021B/mod. 8015/mod. 8100/mod. 8021 B A n a l y s t : R S W / D P D
98-5-10-5
S o i l
66598
0 5 / 1 1 / 9 8

V o l a t i l e s Dilut ion Factor: 1

V o l a t i l e s Date A n a l y z e d : 0 5 / 1 4 / 9 8
Date Extracted: 0 5 / 1 5 / 9 8

Extractables Date Analyzed: 0 5 / 1 5 / 9 8
Units: p g / K g

Extractable s Di lu t i on Factor: 1

A n a l y t e
Benzene
T o l u e n e
Ethylbenzene
T o t a l X y l e n e s
M T B 6
Total V o l a t i l e HydrocarbonsT o t a l Extrac table H y d r o c a r b o n s

CASN u m b e r
71-43-2
108-88-3
100-41-4
1330-20-7
1 634-04-4

N A
N A

Concentration
12
5.6

Repor t ingLimits
5
5
55
5

500
3000

Qual i f i e r
U
U
U
U
U

S u r r o g a t e C o m p o u n d
( S S ) a , a , a - T r i f l u o r o t o l u e n e
( S S ) F l u o r o b e n z e n e
( S S ) o - T e r p h e n y l

%Recovery
99 %
89 %
67 %

Q u a l i f i e r s :
"U" I n d i c a t e s compound was searched for and not detec ted
at or above the method detec t ion l imi t .
"B" indi ca t e s compound was f o u n d in the method b lank andhas been corrected.
"J" I n d i c a t e s compound was i d e n t i f i e d out of the method working
l i m i t s and shou ld be considered an es t imated value.
" * " I n d i c a t e s surrogate is outside of recovery l imit s due to matrix e f f e c t .

Environmental Scienli<U and Engineer!, Inc.



P e t r o l e u m H y d r o c a r b o n s Repor t Page 1 of 1

3008-020; M W - 1 30'

EPA M e t h o d :
L a b S a m p l e I D :
Matrix:T a g N u m b e r :
Date S a m p l e d :

-/ = TH-20
802 I B / m o d . 801 5 / m o d . 8100/mod. 8021 B A n a l y s t : R S W / D P D
98-5-10-1
S o i l
66593
0 5 / 1 1 / 9 8

V o l a t i l e s D i l u t i o n F a c t o r : 1

V o l a t i l e s Date A n a l y z e d : 0 5 / 1 4 / 9 8
Date Extracted: 0 5 / 1 5 / 9 8E x t r a c t a b l e s Date A n a l y z e d : 0 5 / 1 5 / 9 8

Unit s: p a / K g
E x t r a c t a b l e s D i l u t i o n F a c t o r : 1

A n a l y t e
Benzene
T o l u e n e
Ethylbenzene
T o t a l X y l e n e s
M T B E
T o t a l V o l a t i l e H y d r o c a r b o n s
T o t a l E x t r a c t a b l e H y d r o c a r b o n s

CAS
N u m b e r
71-43-2
108-88-3
100-41-4
1330-20-7
1 634-04-4
N A
N A

Concentrat ion
Repor t ing

Limit s
5
5
5
5
5

500
3000

Q u a l i f i e r
U
U
U
U
U
U
U

S u r r o g a t e C o m p o u n d
( S S ) a , a , a - T r i f l u o r o t o l u e n e
( S S ) F l u o r o b e n z e n e( S S ) o - T e r p h e n y l

% Recovery |
98 %
88 %
52 % I

Q u a l i f i e r s :
"U" I n d i c a t e s compound was searched for and not de t e c t ed
at or above the method de tec t ion l imit .
"B" I n d i c a t e s compound was f o u n d in the method b lank and
has been corrected.
"J" I n d i c a t e s compound was i d e n t i f i e d out of the method working
l i m i t s and shou ld be considered an est imated value.
" * " I n d i c a t e s surrogate is out s ide of recovery l i m i t s due to matrix e f f e c t .

Environmental Sciential and Engineer!, Inc.



Petro l eum H y d r o c a r b o n s Report Page 1 of 1

3008-020; M W - 1 35'

EPA M e t h o d :
L a b S a m p l e I D :Matrix:T a g Number:
Date S a m p l e d :

8021B/mod. 8 0 1 5 / m o d . 8100/mod. 8021B Analys t: SBS
98-5-10-2
S o i l66594
0 5 / 1 1 / 9 8

V o l a t i l e s Di lu t i on F a c t o r : 1

V o l a t i l e s Date A n a l y z e d : 0 5 / 1 4 / 9 8
Date Extracted: 0 5 / 1 5 / 9 8

Extractables Date Analyzed: 0 5 / 1 5 / 9 8Unit s: / / g / K g
Extrac tab l e s D i l u t i o n Factor: 1

A n a l y t e
Benzene
T o l u e n e
Ethylbenzene
T o t a l X y l e n e s
M T B E
Total V o l a t i l e H y d r o c a r b o n sT o t a l Ex trac tab l e H y d r o c a r b o n s

CASN u m b e r
71-43-2
108-88-3
100-41-4
1330-20-7
1 634-04-4

N A
N A

Concentrat ion

9.0

Report ing
Limits

5
5
5
5
5

500
3000

Qual i f i e r
UU
UU
U
U

S u r r o g a t e C o m p o u n d
( S S ) a , a , a - T r i f ) u o r o t o l u e n e
( S S ) F l u o r o b e n z e n e
( S S ) o-Terphenyl

%Recovery
97 %
89 %
66 %

Q u a l i f i e r s :
"U" Indi ca t e s compound was searched for and not detected
at or above the method de t e c t i on l imi t .
"B" I n d i c a t e s compound was f o u n d in the method b lank and
has been corrected."J" I n d i c a t e s compound was i d e n t i f i e d out of the method working
l i m i t s and shou ld be considered an e s t imated value.
" * " I n d i c a t e s surrogate is out s ide of recovery l imi t s due to matrix e f f e c t .

Environmental Scienti s t s and Engineer!, Inc.



P e t r o l e u m H y d r o c a r b o n s Report Page 1 of 1

3008-020; MW-3 5'

ERA M e t h o d :
L a b S a m p l e I D :
Matrix:
T a g N u m b e r :
Date S a m p l e d :

8 0 2 1 B / m o d . 8015/mod. 8100/mod. 8021B A n a l y s t : R S W / D P D
98-5-10-7
S o i l
66612
0 5 / 1 1 / 9 8

V o l a t i l e s D i l u t i o n Fac t or: 1

V o l a t i l e s Date A n a l y z e d : 0 5 / 1 4 / 9 8
Date Extracted: 0 5 / 1 5 / 9 8

E x t r a c t a b l e s Date A n a l y z e d : 0 5 / 1 5 / 9 8
U n i t s : / / a / K g

E x t r a c t a b l e s D i l u t i o n Factor: 1

A n a l y t e
BenzeneT o l u e n e
E t h y l b e n z e n e
T o t a l X y l e n e s
M T B E
T o t a l V o l a t i l e H y d r o c a r b o n s
T o t a l E x t r a c t a b l e H y d r o c a r b o n s

CASN u m b e r
71-43-2
108-88-3100-41-4
1330-20-7
1 634-04-4
N A
N A

Concentrat ion

3,100

Report ing
Limits

5
5
5
5
5

500
3000

Q u a l i f i e r
U
U
U
U
U
U

[ S u r r o g a t e C o m p o u n d
( S 3 ) a , a , a - T r i f l u o r o t o l u e n e
( S S ) F l u o r o b e n z e n e
( S S ) o-Terphenyl

% Recovery
98 %
92 %
72 %

Q u a l i f i e r s :
"U" I n d i c a t e s compound was searched for and not de t e c t edat or above the method de t e c t ion l imi t .
"B" I n d i c a t e s compound was f o u n d in the method b lank and
has been corrected.
"J" I n d i c a t e s compound was i d e n t i f i e d out of the method working
l i m i t s and should be considered an estimated value.
" * " I n d i c a t e s surrogate is outs ide of recovery l i m i t s due to matrix e f f e c t .

Environmental Scicnti«u and Engineer*, Inc.



P e t r o l e u m H y d r o c a r b o n s Report Page 1 of 1

3008-020; MW-3 30'

EPA Method:
L a b S a m p l e I D :
Matrix:
T a g N u m b e r :
Date S a m p l e d :

8021B/mod. 8 0 1 5 / m o d . 8100/mod. 8021 B Analys t: SBS
98-5-10-8
S o i l
666150 5 / 1 1 / 9 8

V o l a t i l e s Di lu t i on F a c t o r : 50

V o l a t i l e s Date Analyzed: 0 5 / 1 5 / 9 8
Date Extracted: 0 5 / 1 5 / 9 8

Extrac tab l e s Date A n a l y z e d : 0 5 / 1 5 / 9 8
Units: j / g / K g

Extrac tab l e s Dilut ion Factor: 1

A n a l y t e
Benzene
T o l u e n eE t h y l b e n z e n e
T o t a l X y l e n e s
MTBE
T o t a l V o l a t i l e H y d r o c a r b o n s
T o t a l Ex trac tab l e H y d r o c a r b o n s

CAS
Number
71-43-2
108-88-3
100-41-4
1 330-20-7
1 634-04-4
N A
N A

Concentrat ion

340
1,200

Reporting
Limits
250
250
250
250
250

25000
3000

Qual i f i e r
U
U
U

UU

S u r r o g a t e C o m p o u n d
( S S ) a , a , a - T r i f l u o r o t o l u e n e
( S S ) F l u o r o f a e n z e n e
I S S ) o - T e r p h e n y l

%Recovery
96 %
81 %
64 %

Q u a l i f i e r s : "U" I n d i c a t e s compound was searched for and not detected
at or above the method de t e c t i on l imi t .
"B" I n d i c a t e s c ompound was f o u n d in the method b lank and
has been corrected.
"J" I n d i c a t e s compound was i d e n t i f i e d out of the method working
l i m i t s and shou ld be considered an estimated value.
" * " I n d i c a t e s surrogate is outside of recovery l imit s due to matrix e f f e c t .

Environmental S c i e o t i f t i and Engineer!, Inc.



P e t r o l e u m H y d r o c a r b o n s Report Page 1 of 1

3008-020; MW-4 10'

EPA Method:
L a b S a m p l e I D :
Matrix:
T a g Number:
Date S a m p l e d :

8 0 2 1 B / m o d . 8015/mod. 8100/mod. 8021B A n a l y s t : R S V W D P D
98-5-11-1
S o i l
66600
0 5 / 1 2 / 9 8

V o l a t i l e s D i l u t i o n F a c t o r : 1

V o l a t i l e s Date A n a l y z e d : 0 5 / 1 3 / 9 8
Date Extracted: 0 5 / 1 8 / 9 8

Extrac tab l e s Date A n a l y z e d : 0 5 / 1 9 / 9 8
Units: / / g / K g

E x t r a c t a b l e s D i l u t i o n Fac tor: 1

A n a l y t e
Benzene
T o l u e n eE t h y l b e n z e n e
T o t a l X y l e n e s
M T B E
T o t a l V o l a t i l e H y d r o c a r b o n s
T o t a l Ex trac tab l e H y d r o c a r b o n s

CASN u m b e r
71-43-2
108-88-3
100-41-4
1330-20-7
1 634-04-4
N A
N A

Concentrat ion
Report ing

Limits
5
5
5
5
5

500
3000

Q u a l i f i e r
U
U
U
U
U
U
U

S u r r o g a t e Compound
( S S ) a , a , a - T r i f l u o r o t o ( u e n e
( S S ) F l u o r o b e n z e n e
( S S ) o - T e r p h e n y l

%Recovery
97 %
92 %
78 %

Q u a l i f i e r s :
"U" I n d i c a t e s compound was searched for and not de tec t edat or above the method detection l imi t .
"B" I n d i c a t e s compound was f o u n d in the method b lank andhas been corrected.
"J" I n d i c a t e s compound was i d e n t i f i e d out of the method working
l imi t s and should be considered an estimated value.
" * " I n d i c a t e s surrogate is out s ide of recovery l i m i t s due to matrix e f f e c t .

Environment*] Scientist! tad Engineer*, Inc.



P e t r o l e u m H y d r o c a r b o n s Report Page 1 of 1

3008-020; MW-4 30'

EPA Method:
L a b S a m p l e I D :
Matrix:
T a g Number:
Date S a m p l e d :

8021B/mod. 8015/mod . 8100/mod. 8021B Analys t : R S W / D P D
98-5-11-2
S o i l
66601
0 5 / 1 2 / 9 8

V o l a t i l e s Dilut ion Factor: 1

V o l a t i l e s Date A n a l y z e d : 0 5 / 1 4 / 9 8
Date Extracted: 0 5 / 1 8 / 9 8

Extrac tab l e s Date A n a l y z e d : 0 5 / 1 9 / 9 8Units: / / g / K g
Extractables Dilution Factor: 1

A n a l y l e
Benzene
T o l u e n e
E t h y l b e n z e n e
T o t a l X y l e n e s
M T B E
T o t a l V o l a t i l e H y d r o c a r b o n s
T o t a l E x t r a c t a b l e H y d r o c a r b o n s

CAS
N u m b e r
71-43-2
108-88-3
100-41-4
1330-20-7
1634-04-4
N A
N A

Concentration

5.18.7

Reporting
Limits

5
5
5
5
5

500
3000

Q u a l i f i e r
U
U
U

U
U

S u r r o g a t e C o m p o u n d
( S S ) a , a , a - T r i f l u o r o t o l u e n e
( S S ) F l u o r o b e n z e n e
( S S ) o - T e r p h e n y l

%Recovery
98 %
90 %
92 %

Q u a l i f i e r s :
"U" I n d i c a t e s compound was searched for and not detectedat or above the method detec t ion limit.
"B" I n d i c a t e s c ompound was f o u n d in the method b l a n k and
has been corrected.
"J" I n d i c a t e s compound was i d e n t i f i e d out of the method working
l i m i t s and shou ld be considered an es t imated value.
" * " I n d i c a t e s surrogate is ou t s ide of recovery l imi t s due to matrix e f f e c t .

Scieat iK* and ^"g*"••*••'. Inc.



P e t r o l e u m H y d r o c a r b o n s Report Page 1 of 1

3008-020; MW-5 5'

ERA M e t h o d :
L a b S a m p l e I D :
Matrix:
T a g N u m b e r :
Date S a m p l e d :

8021 B/mod. 801 5/mod. 81 00/mod. 8021 B A n a l y s t : R S W / D P D
98-5-11-4
S o i l
66605
0 5 / 1 2 / 9 8

V o l a t i l e s D i l u t i o n Fac tor: 1

V o l a t i l e s Date A n a l y z e d : 0 5 / 1 4 / 9 8Date Extracted: 0 5 / 1 8 / 9 8
Extrac table s Date A n a l y z e d : 0 5 / 1 9 / 9 8Units:
Extrac tab l e s D i l u t i o n Factor: 1

A n a l y t e
Benzene
T o l u e n eEthy lb enzene
T o t a l X y l e n e s
M T B E
T o t a l V o l a t i l e H y d r o c a r b o n sT o t a l Ex t ra c tab l e H y d r o c a r b o n s

CASN u m b e r
71-43-2
108-88-3
100-41-4
1330-20-7
1 634-04-4
N A
N A

Concentration

9.3

Report ing
Limits

5
5
5
5
5

500
3000

Q u a l i f i e r
U
U
U
U
U
U

S u r r o g a t e C o m p o u n d
( S S ) a , a , a - T r i f l u o r o t o l u e n e( S S ) F l u o r o b e n z e n eI S S ) o - T e r p h e n y l

% Recovery
90 %
93 %90 %

Q u a l i f i e r s :
"U" I n d i c a t e s compound was searched for and not de t e c t ed
at or above the method detection limit.
"B" I n d i c a t e s compound was f o u n d in the method b lank and
has been corrected.
"J" I n d i c a t e s compound was i d e n t i f i e d out of the method working
l imi t s and should be considered an estimated value." * " I n d i c a t e s surrogate is out s ide of recovery l i m i t s due to matrix e f f e c t .

Environmental Scientist! and Engineen, Inc.



P e t r o l e u m H y d r o c a r b o n s Report Page 1 of 1

3008-020; MW-5 30'

EPA M e t h o d :
L a b S a m p l e I D :
Matrix:
T a g Number:
Date S a m p l e d :

8021B/mod. 8 0 1 5 / m o d . 8100/mod. 80218 A n a l y s t : R S W / D P D
98-5-1 1 -5
S o i l
63609
0 5 / 1 2 / 9 8

V o l a t i l e s D i l u t i o n Fac t or: 1

V o l a t i l e s Date Analyzed: 05/14/98
Date Extracted: 0 5 / 1 8 / 9 8

Extractables Date Analyzed: 0 5 / 1 9 / 9 8
Units: / / g / K g

Extractable s D i l u t i o n Fac tor: 1

A n a l y t e
Benzene
T o l u e n eEthy lb enzene
T o t a l X y l e n e s
M T B E
T o t a l V o l a t i l e H y d r o c a r b o n s
T o t a l Ex trac tab l e H y d r o c a r b o n s

CASN u m b e r
71-43-2
108-88-3
100-41-41330-20-7
1 634-04-4

N A
N A

Concentration

8.6

Repor t ing
Limits

5
5
5
5
5

500
3000

Q u a l i f i e r
U
UUU
U
U

S u r r o g a t e Compound
( S S ) a ,a ,a-Tri f luoro t o lu ene
( S S ) F l u o r o b e n z e n e
( S S ) o-Terphenyl

%Recovery
92 %
91 %

132 %

Q u a l i f i e r s : "U" I n d i c a t e s compound was searched for and not de t ec t ed
at or above the method detec t ion l imit .
"B" I n d i c a t e s compound was f o u n d in the method b lank and
has been corrected.
"J" I n d i c a t e s compound was i d e n t i f i e d out of the method working
l i m i t s and shou ld be considered an estimated value.
" * " I n d i c a t e s surrogate is outs ide of recovery l imi t s due to matrix e f f e c t .

Environmental Sciealaiti tod EagiaMti, IDC.



P e t r o l e u m H y d r o c a r b o n s Report Page 1 of 1

3008-020; T H - 2 4 ; ( 5 - 6 . 5 * )

EPA M e t h o d :
L a b S a m p l e I D :
Matrix:
T a g N u m b e r :
Date S a m p l e d :

8021B/mod. 8 0 1 5 / m o d . 8100/mod. 8021B A n a l y s t : R S W / D P D
98-5-14-1
S o i l
55495
0 5 / 1 3 / 9 8

V o l a t i l e s Dilu t ion Fac tor: 1

V o l a t i l e s Date A n a l y z e d : 0 5 / 1 4 / 9 8
Date Extracted: 0 5 / 1 8 / 9 8

Extrac tab l e s Date A n a l y z e d : 0 5 / 1 9 / 9 8
Uni t s : j / g / K g

Extrac tab le s D i l u t i o n Factor: 1

A n a l y t e
Benzene
T o l u e n e
Ethylbenzene
T o t a l X y l e n e s
M T B E
T o t a l V o l a t i l e H y d r o c a r b o n s
T o t a l Ex trac tab l e H y d r o c a r b o n s

CAS
N u m b e r
71-43-2
108-88-3
100-41-4
1330-20-7
1634-04-4
N A
N A

Concentration

12
17.000

Report ing
Limits

5
5
5
5
5

500
3000

Q u a l i f i e r
U
U
U
U
U

[ S u r r o g a t e C o m p o u n d
( S S ) a , a , a - T r i f l u o r o t o l u e n e
( S S ) F l u o r o b e n z e n e
( S S ) o - T e r p h e n y l

% Recovery
124 %
113 %

97 %

Q u a l i f i e r s :
"U" I n d i c a t e s compound was searched for and not de t e c t ed
at or above the method detec t ion l imit .
"B" I n d i c a t e s compound was f o u n d in the method b lank and
has been corrected.
"J" I n d i c a t e s compound was i d e n t i f i e d out of the method working
l i m i t s and should be considered an estimated value.
" * " I n d i c a t e s surrogate is outs ide of recovery l imi t s due to matrix e f f e c t .

Environmental Scientist! and Engineers, Inc.



P e t r o l e u m H y d r o c a r b o n s Report Page 1 of 1

3008-020; T H - 2 4 ; ( 2 5 - 3 1 . 5 ' ) I— — " — — — — — — — * !

EPA M e t h o d :
L a b S a m p l e I D :
Matrix:
T a g Number:
Date S a m p l e d :

8 0 2 1 B / m o d . 8 0 1 5 / m o d . 8100/mod. 8021B Analys t : R S W / D P D
98-5-14-2
S o i l
55497
0 5 / 1 3 / 9 8

V o l a t i t e s Dilu t ion F a c t o r : 1

V o l a t i l e s Date Analyzed: 0 5 / 1 4 / 9 8
Date Extracted: 0 5 / 1 8 / 9 8

E x t r a c t a b l e s Date A n a l y z e d : 0 5 / 1 9 / 9 8
Units: A / g / K g

E x t r a c t a b l e s D i l u t i o n Factor: 1

A n a l y t e
Benzene
T o l u e n e
E t h y l b e n z e n e
T o t a l X y l e n e s
M T B E
T o t a l V o l a t i l e H y d r o c a r b o n s
T o t a l Ex t ra c tab l e H y d r o c a r b o n s

CAS
N u m b e r
71-43-2
108-88-3
100-41-4
1 330-20-7
1 634-04-4

N A
N A

Concentrat ion Report ing
Limits

5
5
5
5
5

500
3000

Qual i f i e r
UU
U
U
U
U
U

S u r r o g a t e C o m p o u n d
{ S S ) a , a , a - T r i f l u o r o t o l u e n e
( S S ) F l u o r o b e n z e n e( S S ) o - T e r p h e n y l

%Recovery
95 %
86 %
89 %

Q u a l i f i e r s :
"U" I n d i c a t e s compound was searched for and not detec ted
at or above the method de t e c t ion l imi t .
"B" I n d i c a t e s compound was f o u n d in the method b lank and
has been corrected.
"J" I n d i c a t e s compound was i d e n t i f i e d out of the method working
l i m i t s and shou ld be considered an e s t imated value.
" * " I n d i c a t e s surrogate is outs ide of recovery l i m i t s due to matrix e f f e c t .

Environmental Scientiiu and Engineer!, Inc.



P e t r o l e u m H y d r o c a r b o n s Report Page 1 of 1

3008-020; T H - 2 5 ; ( 5 - 6 . 5 ' )— — — i
EPA M e t h o d :L a b S a m p l e I D :
Matrix:
T a g N u m b e r :
Date S a m p l e d :

8021B/mod. 8015/mod. 8100/mod. 8021B Analys t: R S W / D P D
98-5-14-4
S o i l
55499
0 5 / 1 3 / 9 8

V o l a t i l e s D i l u t i o n Fac tor: 1

V o l a t i l e s Date A n a l y z e d : 0 5 / 1 3 / 9 8
Date Extracted: 0 5 / 1 8 / 9 8

Extrac tab l e s Date A n a l y z e d : 0 5 / 1 9 / 9 8
Units: p g / K g

Extrac tab l e s D i l u t i o n Factor: 1

Analyte
Benzene
T o l u e n eEthylbenzene
T o t a l X y l e n e s
M T B E
Tota l V o l a t i l e HydrocarbonsT o t a l Ex t ra c tab l e H y d r o c a r b o n s

CASNumber
71-43-2
108-88-3
100-41-4
1330-20-7
1 634-04-4

N A
N A

Concentration
18
6.1
34

4,400

Report ing
Limits

5
5
5
5
5

500
3000

Qual i f i er
U

U
U •

S u r r o g a t e Compound
( S S ) a , a , a - T r i f l u o r o t o l u e n e( S S ) F l u o r o b e n z e n e( S S ) o - T e r p h e n y l

%Recovery
106 %
107 %
74 %

Q u a l i f i e r s :
"U" I n d i c a t e s compound was searched for and not detec tedat or above the method de t e c t i on l imi t .
"B" I n d i c a t e s compound was f o u n d in the method b lank andhas been corrected."J" I n d i c a t e s compound was i d e n t i f i e d out of the method workingl imi t s and should be considered an estimated value.
" * " I n d i c a t e s surrogate is outside of recovery l i m i t s due to matrix e f f e c t .

Environmental Scientist! p*x f Engineers, Inc*



P e t r o l e u m H y d r o c a r b o n s Report Page 1 of 1

3008-020; T H - 2 5 ; ( 2 5 - 3 1 . 5 ' ?

EPA Method:L a b S a m p l e I D :
Matrix:
T a g Number:
Date S a m p l e d :

8021B/mod. 8015/mod. 8100/mod. 8021B Analyst: R S W / D P D
98-5-14-6
S o i l
55502
0 5 / 1 3 / 9 8

V o l a t i l e s Di lu t i on Fac tor: 1

V o l a t i l e s Date Analyzed: 0 5 / 1 3 / 9 8
Date Extracted: 0 5 / 1 8 / 9 8Extrac tab l e s Date A n a l y z e d : 0 5 / 1 9 / 9 8

Units: j / g / K g
Extractable s Di lu t i on Factor: 1

Analyt e
Benzene
T o l u e n e
Ethylbenzene
T o t a l X y l e n e s
M T B E
T o t a l V o l a t i l e H y d r o c a r b o n s
T o t a l Ex trac tab l e H y d r o c a r b o n s

CASNumber
71-43-2
108-88-3
100-41-4
1.330-20-7
1 634-04-4

N A
N A

Concentration Report ingLimits
5
5
5
5
5

500
3000

Qual i f i er
U
U
U
U
U
U
U

[ S u r r o g a t e Compound
( S S ) a , a , a - T r i f l u o r o t o l u e n e
( S S ) F l u o r o b e n z e n e( S S ) o-Terphenyl

%Recovery
100 %

94 %
81 %

Q u a l i f i e r s :
"U" I n d i c a t e s compound was searched for and not de t e c t ed
at or above the method de t e c t i on l imi t .
"B" I n d i c a t e s compound was f o u n d in the method b lank and
has been corrected.
"J" I n d i c a t e s compound was i d e n t i f i e d out of the method working
l i m i t s and should be considered an e s t imated value.
" * " ind i ca t e s surrogate is ou t s ide of recovery l i m i t s due to matrix e f f e c t .

Environmental Scientist* tad Engineer*, lac.



P e t r o l e u m H y d r o c a r b o n s Report Page 1 of 1

3008-020; GP-1 1.9-2.9 ft

EPA Method:
L a b S a m p l e I D :
Matrix:
T a g N u m b e r :
Date S a m p l e d :

8021B/mod . 8 0 1 5 / m o d . 8100/mod. 8021B Analys t: SBS98-6-1-1
S o i l
55532
0 6 / 0 1 / 9 8

V o l a t i l e s Di lu t i on Factor: 1

V o l a t i l e s Date A n a l y z e d : 06/05/98Date Extracted: 06/08/98
E x t r a c t a b l e s Date A n a l y z e d : 0 6 / 0 9 / 9 8Units: / / g / K g
E x t r a c t a b l e s D i l u t i o n Factor: 1

Analyte
Benzene
T o l u e n e
Ethylbenzene
T o t a l X y l e n e s
M T B E
T o t a l V o l a t i l e H y d r o c a r b o n s
T o t a l E x t r a c t a b f e H y d r o c a r b o n s

CASN u m b e r
71-43-2
108-88-3100-41-4
1 330-20-7
1 634-04-4
N A
N A

Concentration
6.6
6.3
11
94

13,000

Report ing
Limits

5
5
5
5
5

500
3000

Qual i f i e r
J

U J
J
J
J

U J

Surrogat e Compound
i S S ) a . a . a - T r i f l u o r o t o l u e n e( S S ) F l u o r o b e n z e n e( S S J o-Terphenyl

%Recovery
449 % *
349 % *
117 %

Q u a l i f i e r s :
"U" I n d i c a t e s compound was searched for and not detec ted
at or above the method de tec t ion l imi t .
"B" I n d i c a t e s compound was f o u n d in the method b lank andhas been corrected.
"J" I n d i c a t e s compound was i d e n t i f i e d out of the method working
l imi t s and should be considered an estimated value.
* * " I n d i c a t e s surrogate is outside of recovery l imi t s due to matrix e f f e c t .

Environment*! Scieotirt i mod Enjinecn, Inc.



P e t r o l e u m H y d r o c a r b o n s Report Page 1 of 1

3008-020; GP-1 1.9-10.0 ft

EPA Method:
L a b S a m p l e I D :
Matrix:T a g Number:Date S a m p l e d :

8021B/mod. 8015/mod. 8100/mod. 8021B A n a l y s t : S B S98-6-1-2
S o i l
55533
0 6 / 0 1 / 9 8

V o l a t i l e s D i l u t i o n F a c t o r : 1

V o l a t i l e s Date A n a l y z e d : 0 6 / 0 5 / 9 8
Date Extracted: 0 6 / 0 8 / 9 8

Extractable s Date Analyzed: 06/09/98
Units: p g / K g

E x t r a c t a b l e s D i l u t i o n Factor: 1

A n a l y t e
BenzeneT o l u e n eEthylb enzene
T o t a l X y l e n e s
M T B E
T o t a l V o l a t i l e H y d r o c a r b o n sT o t a l Ex t ra c tab l e H y d r o c a r b o n s

CASN u m b e r
71-43-2
108-88-3
100-41-4
1330-20-7
1 634-04-4
N A
N A

Concentration

48

ReportingLimits
5
5
5
5
5

500
3000

Q u a l i f i e r
UJ
U J
U J
UJ

J
UJ

U

S u r r o g a t e C o m p o u n d
( S S ) a , a , a - T r i f I u o r o t o l u e n e
( S S ) F l u o r o b e n z e n e
( S S ) o - T e r p h e n y l

%Recovery
147 %
135 %
123 %

Q u a l i f i e r s :
"U" I n d i c a t e s compound was searched for and not d e t e c t ed
at or above the method d e t e c t i on l imi t .
"B" I n d i c a t e s compound was f o u n d in the method b lank and
has been corrected.
"J" I n d i c a t e s compound was i d e n t i f i e d out of the method working
l i m i t s and shou ld be considered an es t imated value.
" * " I n d i c a t e s surrogate is outs ide of recovery l i m i t s due to matrix e f f e c t .

Environmental Scientist* and Engineer*, Inc.



P e t r o l e u m H y d r o c a r b o n s Report Page 1 of 1

3008-020; GP-2

ERA M e t h o d :
L a b S a m p l e I D :M a t r i x :
T a g Number:
Date S a m p l e d :

8021B/mod. 8015/mod . 8100/mod. 8021B A n a l y s t : SBS
98-6-1-3
S o i l
55535
0 6 / 0 1 / 9 8

V o l a t i l e s D i l u t i o n Factor: 1

V o l a t i l e s Date A n a l y z e d : 0 6 / 0 5 / 9 8Date Extracted: 0 6 / 0 8 / 9 8
Extrac tab l e s Date Analyzed: 06/09/98Units: ; / g / K g
Extrac tab l e s Dilut ion Factor: 1

A n a l y t e
Benzene
T o l u e n eEthylbenzene
T o t a l X y l e n e s
M T B E
T o t a l V o l a t i l e H y d r o c a r b o n sT o t a l Extrac tab l e H y d r o c a r b o n s

CASN u m b e r
71-43-2
108-88-3
100-41-4
1330-20-7
1634-04-4
N A
N A

Concentration
ReportingLimits

5
5
5
5
5

500
3000

Q u a l i f i e r
U
U
U
U
U
U
U

S u r r o g a t e C o m p o u n d
( S S ) a , a , a - T r i f l u o r o t o l u e n e
( S S ) Ruorobenzene
( S S ) o - T e r p h e n y l

% Recovery
91 %
82 %

117 %

Qual i f i e r s :
"U" I n d i c a t e s compound was searched for and not de t e c t ed
at or above the method detection limit."B" I n d i c a t e s compound was f o u n d in the method b l a n k and
has been corrected.
"J" I n d i c a t e s compound was i d e n t i f i e d out of the method workingl imi t s and shou ld be considered an estimated value.
" * " I n d i c a t e s surrogate is outside of recovery l i m i t s due to matrix e f f e c t .

Environmental Scicnl i tu and Enginecri, Inc.



P e t r o l e u m H y d r o c a r b o n s Report Page 1 of 1

3008-020; GP-3

EPA Method:
Lab S a m p l e 10:
Matr ix:
T a g N u m b e r :
Date S a m p l e d :

8021B/mod. 8015/mod. 8100/mod. 8021B Analys t : SBS
98-6-1-4
S o i l
32954
0 6 / 0 1 / 9 8

V o l a t i l e s D i l u t i o n F a c t o r : 1

V o l a t i l e s Date Analyzed: 0 6 / 0 5 / 9 8
Date Extracted: 06/08/98

E x t r a c t a b l e s Date A n a l y z e d : 0 6 / 0 9 / 9 8
Unit s:

Ex trac tab l e s D i l u t i o n Factor: 1

A n a l y t e
Benzene
T o l u e n e
Ethylbenzene
T o t a l X y l e n e s
M T B E
T o t a l V o l a t i l e H y d r o c a r b o n s
T o t a l E x t r a c t a b l e H y d r o c a r b o n s

CASN u m b e r
71-43-2
108-88-3
100-41-4
1330-20-7
1 634-04-4

N A
N A

Concentration
Report ing

Limits
5
5
5
5
5

500
3000

Qual i f i e r
U
U
UU
U
U
U

!

S u r r o g a t e C o m p o u n d
( S S ) a , a , a - T r i f l u o r o t o l u e n e
( S S ) F l u o r o b e n z e n e
( S S ) o - T e r p h e n y l

%Recovery
87 %
83 %

126 %

Q u a l i f i e r s : "U" I n d i c a t e s compound was searched for and not de t e c t ed
at or above the method de t e c t i on l imi t .
"B" I n d i c a t e s compound was f o u n d in the method blank and
has been corrected.
"J" I n d i c a t e s compound was i d e n t i f i e d out of the method working
l i m i t s and shou ld be considered an es t imated value.
" * " I n d i c a t e s surrogate is out s ide of recovery l imi t s due to matrix e f f e c t .

Environmental Scientist* tad Eagineen, lac.



P e t r o l e u m H y d r o c a r b o n s Report Page 1 of 1

3008-020; GP-4

EPA M e t h o d :
L a b S a m p l e I D :
Matrix:
T a g N u m b e r :
Date S a m p l e d :

8021B/mod. 8015/mod. 8100/mod. 8021B Analys t : SBS
98-6-1-5
S o i l
32957
0 6 / 0 1 / 9 8

V o l a t i l e s D i l u t i o n Factor: 1

V o l a t i l e s Date A n a l y z e d : 0 6 / 0 5 / 9 8
Date Extracted: 06/10/98

Extrac table s Date A n a l y z e d : 06/11 /98Units: / / g / K g
Extractable s Dilu t i on Factor: 1

A n a l y t e
Benzene
T o l u e n eEthylb enzene
T o t a l X y l e n e s
M T B ET o t a l V o l a t i l e H y d r o c a r b o n s
T o t a l Ex trac tab l e H y d r o c a r b o n s

CAS
Number
71-43-2
108-88-3
100-41-4
1330-20-7
1 634-04-4
N A
N A

Concentration
Report ing

Limits
5
5
5
5.
5

500
3000

Qual i f i e r
U
U
U
U
U
U
U

S u r r o g a t e C o m p o u n d
( S S ) a , a , a - T r i f l u o r o t o l u e n e( S S ) Ruorobenzene
( S S ) o - T e r p h e n y l

% Recovery
90 %
83 %

103 %

Q u a l i f i e r s :
"U" I n d i c a t e s compound was searched for and not detected
at or above the method detec t ion l imi t .
"B" I n d i c a t e s compound was f o u n d in the method b lank and
has been corrected.
"J" I n d i c a t e s compound was i d e n t i f i e d out of the method working
l i m i t s and should be considered an estimated value.
" * " I n d i c a t e s surrogate is outside of recovery l imi t s due to matrix e f f e c t .

Environmental Scientists and Engineers, Inc.



Environmental Sc i en t i s t s and Engineers, Inc.
O R G A N I C C A S E N A R R A T I V E

Project Name: I-70/Brighton BoulevardProject Number: 3008-020W A L S H I D : 98-6-1

F i v e ( 1 5 ) soil samples were received J u n e 1, 1998 by the WALSH Laboratory. The
samples required analysis for B T E X , M T B E , TVH, TEH, 8260, and 8270. Thesamples were collected in the f i e l d on June 1, 1998 and preserved with ice. Thesamples were analyzed within h o l d i n g times by the WALSH Laboratory.
All organic reports have been assembled and checked for completeness. All associated
qual i ty control and quali ty assurance criteria have been reviewed and ver i f i ed . The
BTEX and TVH internal standard responses for GP-1 1.9-2.9 ft and GP-1 1.9-10.0 ftare low and out of the working range of the methods. The samples were re-run tover i fy the low responses. The low responses are probable indications of a matrix
e f f e c t . As a re su l t , all associated result s are q u a l i f i e d with a "J" to indicate that
concentrations are estimated values.
Furthermore, the BTEX and TVH surrogates for GP-1 1.9-2.9 ft are high and out ofthe working range for the methods on the initial run and the re-run. Again, this is aprobable indicat ion of a matrix e f f e c t , and surrogates are q u a l i f i e d accordingly.

A n a l y s t

j-t-?.-, .v-J.cJfrca-.:-^--'-.--.-.,*•••• r̂ - - :. .: -- • - -4888 Pearl East C i r c l e . S u i t e 108 . Boulder , C o l o r a d o . 80301-2475 . Phone (303) 443-3282 . FAX (303) 443-0367
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APPENDIX 5.2
V O L A T I L E O R G A N I C C O M P O U N D S ( V O C S ) I N S O I L S

p:\projeOT\cdot\3008\jittinv2.doc.07.29.98



V o l a t i l e O r g a n i c C o m p o u n d s R e p o r t Page 1 of 3

3008-020; M W - 2 C O M P
C l i e n t S a m p l e I D

S a m p l e T a g N o . : 66599
L a b S a m p l e I D : S-98-5-10-6

M a t r i x : S o i l
Data F i l e n a m e : V O A A 0 9 8 6 . D

T V / - / ?
EPA M e t h o d : 8260

Date S a m p l e d : 0 5 / 1 1 / 9 8
Date A n a l y z e d : 0 5 / 1 8 / 9 8

A n a l y s t : R S V V
U n i t s : / / g / K g

D i l u t i o n F a c t o r : 1
A n a l y t e

C A S
N u m b e r

D i c h l o r o d i f l u o r o m e t h a n e |75-71-8
C h l o f o m e t h a n e •••.
V i n y l C h l o r i d e
Bromomethane . -:x:^^y^^l.-- "• '•"
C h l o r o e t h a n e
T r i c h l o r o f l u o r o m e t h a h e
1 , 1 - D i c h l o r o e t h e n e
M e t h y l e n e C h l o r i d e :

trans-1 , 2 - D i c h l o r o e t h e n e
1 , 1 - D i c h l o r o e t h a h e
cis-1 , 2 - D i c h l o r o e t h e n e
2 , 2 - D i c h i o r o p r o p a n e
B r o m o c h l o r o m e t h a n e
C h l o r o f o r m ;
1 , 1 , 1 - T r i c h l o r o e t h a n e
1 , 1 - D i c h l o r o p r o p e n e
C a r b o n T e t r a c h l o r i d e
1 , 2 - D i c h l o r o e t h a n e
Benzene

T r i c h l o r o e t h e n e
1 , 2 - D i c h l o r o p r o p a n e
D i b r o m o m e t h a n e
B r o m o d i c h l o r o m e t h a n e

trans-1 , 3 - D i c h l o r o p r o p e n e ;
T o l u e n e
cis-1, 3 - D i c h l o r o p r o p e n e :
1 , 1 , 2 - T r i c h l o r o e t h a n e
1 , 2 - D i b r o m o e t h a n e
1 , 3 - D i c h l o r o p r o p a n e
T e t r a c h l o r o e t h e n e
D i b r o m o c h l o r o m e t h a n e

C h l o r o b e n z e n e
1 ,1 ,1 , 2 - T e t r a c h l o r o e t h a n e
E t h y l b e n z e n e

m & p - X y l e n e s

74-87-3 v,:,:/ \ , : . : : - - % > ; ;75-01-474-Q7^^mm>mmmi.
75-00-3'75-6&t.^m^m::m?-
75-35-4
75-09-2
1 56-60-5
75-34-3
1 56-59-2
594-20-7
74-97-5
67-66-3;: ' H v i ' , ' ; f , ' = ^ -
71-55-6
563-58-6 :y;
56-23-5
107-06-2 V
71-43-2
79-01-6 ;
78-87-5
74-95-3 • ; - : ' : : t v r • ? • ; = . . : - x : . : : .
75-27-4
1 0061 -02-6:;M?,\; : v'-^,-: : ;- «>.•;.
108-88-3
10061>01^51 ; ;
79-00-5
106-93-4
142-28-9
127-18-4
124-48-1
108-90-7 i :
630-20-61 00-41-4 '•;«.- :--.;v-:v; ^-^

Concen t ra t i on

™^: : ;^ivv'-;::*;j?^;;- : :::v

.

' : ' - : ' • ' : ' • ' : . • " . . • ' - ' - • ' ' - ' • - • • • ' • • . • : ' • '

Q u a n t i t a t i o n
Limit s

10
:..:,;.- - I . ' . I D ;v-;.:: • : . - •

5
10m^ <m&m-^-^
5: :

: ; : : ; : " v : & - v : • • . -
5

. : • = . 5 V . ' . • • : •
5, : . . ;- •-- . : 5 : ::-- v , . :5

^ " ' ' , . - ; ; - 5 : v ' i : V : f t . ' . ' ' v - -
5

; ;? -v,.-. :..5- ;J: -,-:•:.-
5
5
5

: - 5 ' : : • -
5- - , - ; . v . : : . 5 : : v V ; - •
5^•;^&*&-^';.
5J

::^W.;» . : • • - • •
5: , -, 5 • ' - -.
5..5 • :. . :•
5• • • • - . : - : ' : ^ 5 - - : • - . , . ; ' .
5;:;::::-:- :^&:f^^ -..
5

Q u a l i f i e r
U: I : • ' ? • • • u : , : : • ; • : :u;:::;;;SU::i::i;;;ui-su •«
Uuuuu

: : - V . , : U : : ; 1 '
U

• , : v . ' : . - U . - \ - ;

u
' : ^-/:- U - : :

U
Uu' • . - > ; u . • - . -u••:-;•• YFU::^. :-u•;a;:k:^u ^*;uP^:.u. •.>:•uuuuuo---;;u , . - : ;uuu

Environmental S c i e n t i s t s and Engineers. Inc.



V o l a t i l e O r g a n i c C o m p o u n d s R e p o r t P a g e 2 of 3

3008-020; MW-2 C O M P
C l i e n t S a m p l e I D

L a b S a m p l e I D : S-98-5-10-6

o - X y l e n e ! 1 06-42-3
S t y r e n e j 100-42-5
B r o m o f o r m
I s o p r o p y l b e n z e n e
1 , 1 , 2 , 2 - T e t r a c h l o r o e t h a n e
Bromobenzene : S
1 , 2 , 3 - T r i c h l o r o p r o p a n e
n - P r o p y l b e n z e n e
2 - C h l o r o t o l u e n e
1 , 3 , 5 - T r i m e t h y l b e n z e n e
4 - C h l o r o t o l u e n e
t -Butylbenzene ^•••••'•.:-f::i

:\:-..f:-\-'-
1 , 2 , 4 - T r i m e t h y l b e n z e n e
s-Butylbenzene ;
1 , 3 - D i c h I o r o b e n z e n e
a - l s o p r o p y l t o l u e n e
1 ,4-Dichlorobenzene
n-Butylbenzene
1 ,2-Dich lorob enzene
1 , 2 - D i b r o m o - 3 - c h l o r o p r o p a n e
1 , 2 , 4 - T r i c h l o r o b e n z e n e

75-25-2
98-82-8
79-34-5
108-86-t
96-18-4
103-65-1
95-49-8
108-67-8
1 06-43-4
98-06-6V -L^ av- - .;#.
95-63-6
135>98-8
541-73-1
99-87-6
1 06-46-7
104-51-8
95-50-1
96-12-8
120-82-1

H e x a c h l o r o b u t a d i e n e 1 87-68-3
N a p h t h a l e n e
1 , 2 , 3 - T r i c h l o r o b e n z e n e

91-20-3
87-61-6

5
.-" = - :5:^vr-- ;

5
f - : ' - . 5 , % ' y : - : '

5
^••: ,v 5 ;•:;-,,•..,:;

5
• : • ' ' 5 . :5
• • : - - • • 5 - : ; / : - : - . ' •

5
:.;:-:?. l:,;-.;^:::.;5^:yx:.' -

5
' ' : : • : . : - • • V:5::.:». ' " S

5
-S-- ••:

5

U. :--.u -•<•:
U

, , x , V U '-A
Uu --u
U

, . ; f y u • ' - :uuu: U .-.-:?:
Ua-u -̂ ;uuu

. 5 : - [• - '^U -
5 I U
5
5
5 . . - • • = -

10
. . . 5-^ •::,:-,

uu
:Uuu

S u r r o g a t e C o m p o u n d I %Rec
( S S ) D i b r o m o f l u o r o m e t h a n e ! 1 0 9 %
( S S ) T o l u e n e - d 8
( S S ) p - B r o m o f l u o r o b e n z e n e

93 %
79 %

Recovery L i m i t s (%}
80 — 1 20
81 — 117
74 — 121

Q u a l i f i e r s :
"U" I n d i c a t e s c o m p o u n d was searched for and not d e t e c t e d .
"B" I n d i c a t e s c o m p o u n d was f o u n d in the method b l a n k .
"J" I n d i c a t e s c o m p o u n d was i d e n t i f i e d ou t o f th e me thod work ing

l i m i t s and s h o u l d be c on s id er ed an e s t i m a t e d value.
"D" I n d i c a t e s c o m p o u n d was run at a d i l u t i o n .
"*" I n d i c a t e s s u r r o g a t e recovery i s not w i t h i n method l i m i t s due to m a t r i x e f f e c t .

N o t e : M e t h o d d e t e c t i o n l i m i t s a r e a p p r o x i m a t e l y 1 / 5 o f r e p o r t i n g l i m i t s .

Environmental S c i e n t i s t s and Engineers , Inc.



V o l a t i l e O r g a n i c C o m p o u n d s R e p o r t Page 3 of 3

3008-020; M W - 2 C O M P
C l i e n t S a m p l e I D

S a m p l e T a g N o . : 66599
L a b S a m p l e I D : S-98-5-10-6

M a t r i x : S o i l
Data F i l e n a m e : V O A A 0 9 8 6 . D

- "2 »
EPA M e t h o d : 8260

Date A n a l y z e d : 0 5 / 1 8 / 9 8
A n a l y s t : R S W

U n i t s : A / g / K g
T e n t a t i v e l y I d e n t i f i e d C o m p o u n d Concentra t i on Q u a l i f i e r

N o T e n t a t i v e l y I d e n t i f i e d C o m p o u n d s were f o u n d .

Q u a l i f i e r :
"T" I n d i c a t e s c ompound was t e n t a t i v e l y i d e n t i f i e d by i t s mass s p e c t r u m .
A l l t e n t a t i v e l y i d e n t i f i e d c o m p o u n d s a r e e s t i m a t e d values .

Environmental S c i e n t i s t s and Engineers, Inc.



V o l a t i l e O r g a n i c C o m p o u n d s R e p o r t Page 1 of 3

3008-020; MW-4 5 - 3 6 . 5 '
C l i e n t S a m p l e I D / / * / - Y - T H - 2 2

S a m p l e T a g N o . : 66604
L a b S a m p l e I D : S-98-5-11-3

M a t r i x : S o i l
Data F i l e n a m e : V O A A 0 9 8 7 . D

ERA M e t h o d : 8260
Date S a m p l e d : 0 5 / 1 2 / 9 8

Date A n a l y z e d : 0 5 / 1 8 / 9 8
A n a l y s t : R S W

U n i t s : / / g / K g
D i l u t i o n F a c t o r : 1

|CAS
A n a l y t e N u m b e r
D i c h l o r o d i f l u o r o m e t h a n e 175-71-8
C h l o r o m e t h a n e j 74-87-3
V i n y l C h l o r i d e
Bromomethane ' :r ;
Ch loro e thane
T r i c h l o r o f l u o r o m e t h a n e
1 , 1 - D i c h l o r o e t h e n e

75-01-4
74-97-5
75-00-3
75-63-4
75-35-4

M e t h y l e n e C h l o r i d e : 75-09-2

Conc en t ra t i on

t ran s-1 ,2-Dich loro e th ene 156-60-5 |
1 , 1 - D i c h l o r o e t h a n e 75-34-3
c i s-1 ,2-Dichloroe thene 156-59-2
2 , 2 - D i c h l o r o p r o p a n e j 594-20-7
Bromochloromethane 1 74-97-5
C h l o r o f o r m [67-66-3
1 , 1 , 1 - T r i c h l o r o e t h a n e (71-55-6
1 , 1 - D i c h l o r o p r o p e n e [563-58-6
Carbon T e t r a c h l o r i d e 56-23-5
1 , 2 - D i c h l o r o e t h a n e 107-06-2
Benzene : 71 -43-2
T r i c h l o r o e t h e n e f 79-01 -6
1 , 2 - D i c h l o r o p r o p a n e i 78-87-5
D i b r o m o m e t h a n e 74-95-3
B r o m o d i c h l o r o m e t h a n e i 75-27-4
trans-1 , 3 - D i c h l o r o p r o p e n e
T o l u e n e
cis-1 , 3 - D i c h l o r o p r o p e n e
1 , 1 , 2 - T r i c h l o r o e t h a n e
1 , 2-Dibromoe thane

10061-02-6
108-88-3
10061-01-5
79-00-5
106-93-4

1 , 3 - D i c h l o r o p r o p a n e 142-28-9
T e t r a c h l o r o e t h e n e 127-18-4
D i b r o m o c h l o r o m e t h a n e 124-48-1
C h l o r o b e n z e n e 108-90-7
1 , 1 , 1 , 2 - T e t r a c h l o r o e t h a n e 630-20-6
E t h y l b e n z e n e 100-41-4

m & p - X y l e n e s

Quantitation
L i m i t s

10
: 1 Q

5
' ^ C V ^ 1 ; ( J ; : r ' . - - . : - ' .

10
: . , : : : : -;:1O>V :

5
5
5

..,..•- : 5>. •
5

: :- .5r:. .
5

• ' . . - . V ' 5 : - : '
5

' • . , 5 ' .
5
5
5
5
5
5 ' -
5

: - , . : ' • ' • • > £
5

. • • : . ^5.-. :
5

i 5
5
5
5

: ' 5

Q u a l i f i e r
U: u ;ui^mumu: - . : : . ; ; - . u . : : ! t : - :uuuuuuuuuuuuuuuuu• • u •.*!u

U Xuuuuuu
5 | U
5 . - . . . ' • ! U ;
5 u

E n v i r o n m e n t a l S c i e n t i s t s and Engineers , Inc.



V o l a t i l e O r g a n i c C o m p o u n d s R e p o r t Page 2 of 3

3008-020; M W - 4 5 - 3 6 . 5 ' | Lab s ampl e ID: 5-93-5-11-3
C l i e n t S a m p l e I D

o - X y l e n e
S t y r e n e
B r o m o f o r m
I s o p r o p y l b e n z e n e
1 , 1 , 2 , 2 - T e t r a c h l o r o e t h a n e
Bromo benzene ;
1 , 2 , 3 - T r i c h l o r o p r o p a n e
n - P r o p y l f a e n z e n e
2 - C h l o r o t o l u e n e
1 , 3 , 5 - T r i m e t h y l b e n z e n e
4 - C h l o r o t o l u e n e
t-Butylb enzene • • : i l S ; : : f . : : ; ' i
1 , 2 , 4 - T r i m e t h y l b e n z e n e
s- Butyl benzene r : - : : •
1 , 3 - D i c h l o r o b e n z e n e
p - l s o p r o p y l t o l u e n e ;
1 , 4 - D i c h l o r o b e n z e n e
n-Butylbenzene
1 , 2 - D i c h l o r o b e n z e n e
1 , 2 - D i b r o m o - 3 - c h l o r o p r o p a n e
1 , 2 , 4 - T r i c h l o r o b e n z e n e
H e x a c h l o r o b u t a d i e n e
N a p h t h a l e n e
1 , 2 , 3 - T r i c h l o r o b e n z e n e

106-42-3
100-42-5
75-25-2
98-82-8
79-34-5
108-86-1
96-18-4
103-65-1
95-49-8
108-67-8
106-43-4;98-0>6v^y,.^.: •-,;::,:,
95-63-6
135-98-& lC v } -M
541-73-1
99-87-6
106-46-7
104-51-8
95-50-1
96-12-8 ;
1 20-82-1
87-68-3 - • .; ••:•::% ^
91-20-3
87-61-6

, : - :; . . : : ;::; i '--:^ : -"\\x ' '-Z- v: ' ; ~i"

. : ' - ' . ' ' : X ' . v - " ' ! v ' . " . . - . - " ' " - : - ' • ""."

5
: • - " : : 5 . . O / . : ; , . : •

5; . = : ,"---5-",:::^ . . . :

5
i - : - - ' 5 : - . - • • : ; , \ \

5
: , : , : . 5 X - : - -

5
. 5 - .

5^^:+s.::.<m<m^
5

< : - - ' : •-•;&A^y^
5

: , : - : : ' - . 5 ; - : ^ . V - - v -
5

, '..- 5 • '
' 5

• ' - ; : - : - > 5 . , - ^ ; - v : : - . ;5: •:..••:- ,5 •.4---:::;:;K ;
10

• - • : 5 . . : ^ : / - - •• •

Uu
Uuuuuuuuu

- N K U :•:: ,
U- • • . ' • ; . * u . - A Su
U ; . ::U
U :

Uuu-..:••• u -.uu
[ S u r r o g a t e C o m p o u n d !%Rec
( S S ) D i b r o m o f l u o r o m e t h a n e i 1 0 5 %
( S S ) T o l u e n e - d 8
( S S ) p - B r o m o f l u o r o b e n z e n e

94 %
90 %

Recovery Limi t s (%) |
80 — 120 I
81 — 117
74 — 121 I

Q u a l i f i e r s :
"U" I n d i c a t e s c ompound was searched for and not d e t e c t ed .
"B" I n d i c a t e s compound was f o u n d in the method b lank .
"J" I n d i c a t e s compound was i d e n t i f i e d out o f the method w o r k i n g

l i m i t s and s h o u l d be cons idered an e s t imated value .
"D" I n d i c a t e s compound was run at a d i l u t i o n .
"*" I n d i c a t e s surrogate recovery is not w i th in method l i m i t s due to matr ix e f f e c t .

N o t e : M e t h o d d e t e c t i o n l i m i t s a r e a p p r o x i m a t e l y 1 / 5 o f r e p o r t i n g l i m i t s .

Environmenta l S c i e n t i s t s and Engineers , Inc.
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3008-020; MW-4 5 - 3 6 . 5 ' f l

C l i e n t S a m p l e I D A / / t / - V - = - T A * -
S a m p l e T a g N o . : 66604 E P A M e t h o d : 8260.

L a b S a m p l e I D : S-98-5-11-3 Date A n a l y z e d : 0 5 / 1 8 / 9 8
Matrix: S o i l A n a l y s t : RSW

Data F i l e n a m e : V O A A 0 9 8 7 . D Unit s: p g / K g
T e n t a t i v e l y I d e n t i f i e d C o m p o u n d ______________Concentration _______Qualifier

N o T e n t a t i v e l y I d e n t i f i e d C o m p o u n d s were f o u n d .

Q u a l i f i e r :
"T" I n d i c a t e s c ompound was t e n t a t i v e l y i d e n t i f i e d by i t s mass s p e c t r u m .

A l l t e n t a t i v e l y i d e n t i f i e d c o m p o u n d s a r e e s t ima t ed values.

Environmental S c i e n t i s t s and Engine er s , Inc.
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S e m i v o l a t i l e s R e p o r t P a g e 1 of 3

3008-020; M W - 2 C o m p o s i t e
C l i e n t S a m p l e I D

S a m p l e T a g N o : 66608
L a b S a m p l e I D : S-98-5-10-6

M a t r i x : S o i l
Date E x t r a c t e d : 5 / 2 1 / 9 8
Data F i l e n a m e : B N A B 1 0 9 6 . D

Date A n a l y z e d
A n a l y s t

D i l u t i o n F a c t o r
EPA M e t h o d

U n i t s

: 0 5 / 2 2 / 9 8
: D P D , R S W
: 1
: 8270
: A / g / K g

A n a l y t e
N - N i t r o s o d i m e t h y l a m i n e
Phenol
B i s ( 2 - c h l o r o e t h y l ) e t h e r
2 - C h l o r o p h e n o l
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
Benzyl A l c o h o l
1 , 2 - D i c h l o r o b e n z e n e
2 - M e t h y l p h e n o l
3 i s ( 2 - c h l o r o i s o p r o p y l ) e t h e r
4 - M e t h y l p h e n o l
N - n i t r o s o d i - n - p r o p y l a m i n e
H e x a c h l o r o e t h a n e
N i t r o b e n z e n e
I s o p h o r o n e
2 - N i t r o p h e n o l
2, 4 - D i m e t h y l p h e n o l
B i s ( 2 - c h l o r o e t h o x y ) m e t h a n e
Benzoic A c i d
2,
1,

4 - D i c h l o r o p h e n o l
2 , 4 - T r i c h l o r o b e n z e n e

N a p h t h a l e n e
4 - C h l o r o a n i l i n e
H e x a c h l o r o b u t a d i e n e
4-Chloro-3-methylphenol
2 - M e t h y I n a p h t h a l e n e
H e x a c h l o r o c y c l o p e n t a d i e n e
2,
2,

4 , 6 - T r i c h l o r o p h e n o l
4 , 5 - T r i c h l o r o p h e n o l

2 - C h I o r o n a p h t h a l e n e
2 - N i t r o a n i l i n e
D i m e t h y l P h t h a l a t e
A c e n a p h t h y l e n e
3 - N i t r o a n i l i n e
A c e n a p h t h e n e
2, 4 - D i n i t r o p h e n o l
4 - N i t r o p h e n o l

G A S
N u m b e r
62-75-9
1 08-95-2
1 1 1 -44-4
95-57-8
541-73-1

! 1 06-46-7
100-51-6
95-50-1
95-48-7
108-60-1
1 06-44-5
621-64-7
67-72-1
98-95-3
78-59-1
88-75-5
105-67-9
111-91-1
65-85-0
1 20-83-2
120-82-1
91-20-3
1O6-47-8
87-68-3
59-50-7
91-57-6
77-47-4 !
88-06-2
95-95-4
91-58-7
88-74-4 ;
131-11-3
208-96-8 i
99-09-2
83-32-9 :
51-28-5
100-02-7 ;

| Q u a n t i t a t i o n
I C o n c e n t r a t i o n L i m i t s
; 660

330
330

! 330; 330
I 330
• 660
i 330

330
330
330
330
330

i 330
330
330
330
330

1,650
330
330
330
660

!. 330
} 660
j 330
i 330

330
330
330

1,650
330
330

1,650
330

1,650
1,650

Q u a l i f i e r
U; u
U! u1 uL u! U

! U; u
i Uui uuuuuuuuuuuuuuuuuuuuuuuuuu

Environmental S c i e n t i s t s and Engineers. Inc.



S e m i v o l a t i l e s R e p o r t Page 2 of 3

3008-020; M W - 2 C o m p o s i t e L a b S a m p l e I D : S-98-5-10-6
C l i e n t S a m p l e I D : 1 A £ x »

D i b e n z o f u r a n
2,4-Dini tro to luene
2 , 6 - D i n i t r o t o l u e n e
D i e t h y l p h t h a l a t e
4 - C h l o r o p h e n y l p h e n y l e ther
F l u o r e n e
4 - N i t r o a n i l i n e
4 / 6 - D i n i t r o - 2 - m e t h y l p h e n o l
N - N i t r o s o d i p h e n y l a m i n e
4 - B r o m o p h e n y l - p h e n y l e t h e r
H e x a c h l o r o b e n z e n e
P e n t a c h l o r o p h e n o l
' h e n a n t h r e n e

A n t h r a c e n e
C a r b a z o l e
D i - n - b u t y l p h t h a l a t e: l u o r a n t h e n e
Pyrene
B u t y l b e n z y l p h t h a l a t e
3 e n z o ( a ) a n t h r a c e n e

C h r y s e n e
3 , 3 ' - D i c h l o r o b e n z i d i n e
B i s ( 2 - e t h y l h e x y l ) p h t h a l a t e
D i - n - o c t y l p h t h a l a t e
B e n z o ( b ) f l u o r a n t h e n e
3 e n z o ( k ) f l u o r a n t h e n e

B e n z o ( a ) p y r e n e
I n d e n o d , 2 , 3 - c d ) p y r e n e
D i b e n z ( a , h ) a n t h r a c e n e

B e n z o ( g , h , i ) p e r y l e n e

1 32-64-9
606-20-2
121-14-2
84-66-2
7005-72-3
86-73-7
100-01-6
534-52-1
86-30-6
101-55-3
1 1 8-74-1

: 87-86-5
85-01-8

U 20-12-7
86-74-8
84-74-2
206-44-0
1 29-00-0
85-68-7
56-55-2
218-01-9
91-94-1
1
1

17-81-7
1 7-84-0 |

205-99-2
207-8-9
50-32-8 i
1 93-39-5 .;
53-70-3
1 91-24-2 |

330
! 330

500 330
330

i 330
330
660

1,650
330
330
330

i 1,650
: 330
i 330

660
330
330
330
330
330
330

1,650
330
330
330

U
U
U
U

i U
Uuuuu

! U
! Ui u: u
! Uuuu
! Uu! u; ui u; U

; 330 | U
330
660
660
660

U
: U

U
! U

S u r r o g a t e Compound %Rec
( S S )
( S S )
( S S )
( S S )
( S S )
( S S )

2 - F ! u o r o p h e n o l i 75 %
P h e n o l - d 5 | 85 %
N i t r o b e n z e n e - d 5 j 72 %
2 - F l u o r o b i p h e n y l : 85 %
2 , 4 , 6 - T r i b r o m o p h e n o l 88 %
T e r p h e n y l - d 1 4 ; 62 %

Limits {%)
25 — 121
24 — 113
23 — 120
30 — 115
19 — 122
18 »- 137

Q u a l i f i e r s : "U" I n d i c a t e s compound was searched for and not d e t e c t ed .
"B" I n d i c a t e s c ompound was f o u n d in the method b l a n k .
"J" I n d i c a t e s c ompound was i d e n t i f i e d out of the method working
l i m i t s and s h o u l d be c on s id er ed an e s t i m a t e d value.
"*" I n d i c a t e s s u r r o g a t e s low due to matr ix e f f e c t .

N o t e : M e t h o d d e t e c t i o n l i m i t s a r e a p p r o x i m a t e l y 1 / 5 o f r e p o r t i n g l i m i t s .

Environmenta l S c i e n t i s t s and Engineers. Inc.



S e m i v o l a t i l e s R e p o r t Page 3 of 3
3008-020; M W - 2 C o m p o s i t e

C l i e n t S a m p l e I D
S a m p l e T a g N o : 66608 Date A n a l y z e d : 0 5 / 2 2 / 9 8

L a b S a m p l e I D : S-98-5-10-6 A n a l y s t : D P D , R S W
M a t r i x : S o i l D i l u t i o n F a c t o r : 1

Data F i l e n a m e : B N A B 1 0 9 6 . D M e t h o d : 8270
' ' _______________- ____ U n i t s : //g/Kg

T e n t a t i v e l y I d e n t i f i e d C o m p o u n d C o n c e n t r a t i o n Q u a l i f i e r
N o T e n t a t i v e l y I d e n t i f i e d Compounds were F o u n d .

Q u a l i f i e r :
"T" I n d i c a t e s c ompound was t e n t a t i v e l y i d e n t i f i e d by i t s mass s p e c t r u m .

A l l t e n t a t i v e l y i d e n t i f i e d c o m p o u n d s a r e e s t i m a t e d value s .

Environmental Sci en t i s t s and Engineers. Inc.



S e m i v o l a t i l e s R e p o r t
f 3008-020; M W - 1 C o m p o s i t e ""

Page 1 of 3

C l i e n t S a m p l e I D - T h - 2 o
S a m p l e T a g N o : 66596

L a b S a m p l e I D : S-98-5-10-3
M a t r i x : S o i l

Date E x t r a c t e d : 5 / 2 1 / 9 8
Data F i l e n a m e : B N A B 1 0 9 5 . D

Date A n a l y z e d
A n a l y s t

D i l u t i o n F a c t o r
EPA M e t h o d

U n i t s

0 5 / 2 2 / 9 8
D P D , R S W
1
8270

: / / g / K g
A n a l y t e
N - N i t r o s o d i m e t h y l a m i n e
P h e n o l
B i s ( 2 - c h l o r o e t h y l ) e t h e r
2 - C h l o r o p h e n o l
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
Benzyl A l c o h o l
1 ,2-Dich lorobenzene
2 - M e t h y l p h e n o l
B i s { 2 - c h l o r o i s o p r o p y l ) e t h e r
4 - M e t h y l p h e n o l
M - n i t r o s o d i - n - p r o p y l a m i n e
H e x a c h l o r o e t h a n e
N i t r o b e n z e n e
I s o p h o r o n e
2 - N i t r o p h e n o l
2 , 4 - D i m e t h y l p h e n o l

CAS j : Quantitation
N u m b e r : C o n c e n t r a t i o n Limi t s
62-75-9 ; 660
108-95-2
111-44-4

j 95-57-8
1541-73-1
1106-46-7: 100-5 1-6
195-50-1

! 330
330

| 330
j 330
| 330
! 660
i 330

95-48-7 ; 330
108-60-1 ; 330
106-44-5 ; 330

1621-64-7 330
67-72-1 i 330

i 98-95-3 j 330
78-59-1 ; 330

i 88-75-5 I 330
105-67-9 | 330

B i s { 2 - c h l o r o e t h o x y ) m e t h a n e ^11 1-91-1
Benzoic A c i d
2 , 4 - D i c h l o r o p h e n o l
1 , 2 , 4 - T r i c h l o r o b e n z e n e
N a p h t h a l e n e

4 - C h l o r o a n i l i n e
- l e x a c h l o r o b u t a d i e n e

4 - C h l o r o - 3 - m e t h y l p h e n o l
2 - M e t h y l n a p h t h a l e n e
H e x a c h l o r o c y c l o p e n t a d i e n e
2 , 4 , 6 - T r i c h l o r o p h e n o l
2 , 4 , 5 - T r i c h l o r o p h e n o l
2 - C h l o r o n a p h t h a l e n e
2 - N i t r o a n i l i n e
D i m e t h y l P h t h a i a t e
A c e n a p h t h y l e n e
3 - N i t r o a n i l i n e
A c e n a p h t h e n e
2 , 4 - D i n i t r o p h e n o l
4 - N i t r o p h e n o l

! 330
65-85-0 : 1,650

: 120-83-2 330
120-82-1 : ; 330

1 91 -20-3 ; 330
106-47-8 i 660

1 87-68-3 i 330
59-50-7 | 660

J 9 1 - 5 7 - 6 i 330
77-47-4 j 330
88-06-2 330
95-95-4 ; 330
91-58-7 i 330
88-74-4 i 1,650
131-11-3 J : 330
208-96-8 : 330

f 99-09-2 : 1,650
83-32-9 ! 330
51-28-5 : 1,650
100-02-7 1,650

Q u a l i f i e r
U
U
Ui u

i Ui uu
! U

U
! U

U
U
U! uu

! U
U

; U
U

! U
U

i U
U

| U
U! uu

! Uuuu
' Uuuu
i Uu

Environmental S c i e n t i s t s and Engineers. Inc.
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3008-020; M W - 1 C o m p o s i t e
C l i e n t S a m p l e I D :

L a b S a m p l e I D : S-98-5-10-3

D i b e n z o f u r a n
2 , 4 - D i n i t r o t o l u e n e
2 , 6 - D i n i t r o t o l u e n e
D i e t h y l p h t h a l a t e
4 - C h l o r o p h e n y l p h e n y ! ether
F l u o r e n e
4 - N i t r o a n i I i n e
4 , 6 - D i n i t r o - 2 - m e t h y l p h e n o l
N J - N i t r o s o d i p h e n y l a m i n e
4 - B r o m o p h e n y l - p h e n y l e t h e r
H e x a c h l o r o b e n z e n e
P e n t a c h l o r o p h e n o l3 h e n a n t h r e n e
A n t h r a c e n e
C a r b a z o l e
D i - n - b u t y l p h t h a l a t e: l u o r a n t h e n e
P y r e n e
B u t y l b e n z y l p h t h a l a t e
3 e n z o ( a } a n t h r a c e n e

C h r y s e n e
3 , 3 ' - D i c h l o r o b e n z i d i n e
B i s ( 2 - e t h y ! h e x y ! ) p h t h a l a t e
D i - n - o c t y t p h t h a l a t e

B e n z o f b l f l u o r a n t h e n e
B e n z o ( k ) f l u o r a n t h e n e
3 e n z o ( a ) p y r e n e

I n d e n o d , 2 , 3 - c d ) p y r e n e
D i b e n z ( a , h ) a n t h r a c e n e
3 e n z o ( g , h , i ) p e r y l e n e

132-64-9
606-20-2
121-14-2
84-66-2
7005-72-3
86-73-7 :
100-01-6
534-52-1
86-30-6
101-55-3
118-74-1

! 87-86-5 i
85-01-8

J 1 2 0 - 1 2 - 7 j
86-74-8

i 84-74-2 !
206-44-0: 1 29-00-0 ;
85-68-7

: 56-55-2
218-01-9

;91-94-1 i
117-81-7
1 1 7-84-0 !
205-99-2
207-8-9 ;
50-32-8
193-39-5
53-70-3
191-24-2 :

330
330
330
330
330
330
660

1,650
330
330
330

; 1,650
: 330
i 330

660
330
330
330
330
330
330

1,650 .
330
330
330

! 330
330
660
660
660

U
U
U
U
U; U
U
U
U
U
U

! U
U

i U
U
U
U; Uu
Uu; uu

: U
U

; U
U
U
U
U

S u r r o g a t e C o m p o u n d
( S S ) 2 - F l u o r o p h e n o l
( S S ) P h e n o l - d 5
( S S ) N i t r o b e n z e n e - d 5
( S S ) 2 - F f u o r o b i p h e n y l
( S S ) 2 , 4 , 6 - T r i b r o m o p h e n o l
( S S ) T e r p h e n y l - d 1 4

%Rec
; 69 % :
! 78 % |

72 %; 81 % :
83 %
55 % ;

L i m i t s ( (

25 —
24 —
23 —
30 —
19 —
18 —

>/o)
121
113
120
115
122
137

Q u a l i f i e r s : "U" I n d i c a t e s c o m p o u n d was searched for and not d e t e c t e d .
"B" I n d i c a t e s compound was f o u n d in the method b lank .
"J" I n d i c a t e s c ompound was i d e n t i f i e d ou t o f the method working
l i m i t s and s h o u l d be cons idered an e s t imat ed value .
"*" I n d i c a t e s s u r r o g a t e s low due to matrix e f f e c t .

N o t e : M e t h o d d e t e c t i o n l i m i t s a r e a p p r o x i m a t e l y 1 / 5 o f r e p o r t i n g l i m i t s .

Environmental S c i e n t i s t s and Engineers. Inc.
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3008-020; M W - 1 C o m p o s i t er

C l i e n t S a m p l e I D
S a m p l e T a g N o : 66596 Date A n a l y z e d : 0 5 / 2 2 / 9 8

L a b S a m p l e I D : S-98-5-10-3 A n a l y s t : D P D , R S W
M a t r i x : S o i l D i l u t i o n F a c t o r : 1

Data F i l e n a m e : B N A B 1 0 9 5 . D M e t h o d : 8270
________________________________ Unit s: A / g / K g

T e n t a t i v e l y I d e n t i f i e d C o m p o u n d Concentrat ion Q u a l i f i e r
S u l f u r , M o l e c u l a r ( S 8 ) 1900

Q u a l i f i e r :
"T" I n d i c a t e s c ompound was t e n t a t i v e l y i d e n t i f i e d by i t s mass s p e c t rum.

A l l t e n t a t i v e l y i d e n t i f i e d c o m p o u n d s a r e e s t i m a t e d values .

Environmental Scienti s t s and Engineers. Inc.
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3008-020; M W - 3 C o m p o s i t e
C l i e n t S a m p l e I D

S a m p l e T a g N o : 66614
L a b S a m p l e I D : S-98-5-10-9

M a t r i x : S o i l
Date E x t r a c t e d : 5 / 2 1 / 9 8

Data F i l e n a m e : B N A B 1 0 9 7 . D

Date A n a l y z e d :
A n a l y s t :

D i l u t i o n F a c t o r :
EPA M e t h o d :

U n i t s :

0 5 / 2 2 / 9 8
D P D , R S W
1
8270p g / K g

A n a l y t e
N - N i t r o s o d i m e t h y l a m i n e
P h e n o l
B i s ( 2 - c h l o r o e t h y l ) e t h e r
2 - C h l o r o p h e n o l
1 , 3 - D i c h l o r o b e n z e n e
1 ,4-Dichlorobenzene
Benzyl A l c o h o l
1 , 2 - D i c h l o r o b e n z e n e
2 - M e t h y l p h e n o l
B i s ( 2 - c h l o r o i s o p r o p y l ) e ther
4 - M e t h y l p h e n o l
N - n i t r o s o d i - n - p r o p y l a m i n e
H e x a c h l o r o e t h a n e
N i t r o b e n z e n e
I s o p h o r o n e
2 - N i t r o p h e n o l
2 , 4 - D i m e t h y l p h e n o l
B i s { 2 - c h l o r o e t h o x y ) m e t h a n e
Benzoic A c i d
2 , 4 - D i c h l o r o p h e n o l
1 , 2 , 4 - T r i c h l o r o b e n z e n e
N a p h t h a l e n e
4 - C h l o r o a n i l i n e
H e x a c h l o r o b u t a d i e n e
4 - C h l o r o - 3 - m e t h y l p h e n o l
2 - M e t h y l n a p h t h a t e n e
H e x a c h l o r o c y c l o p e n t a d i e n e
2 , 4 , 6 - T r i c h l o r o p h e n o I
2 , 4 , 5 - T r i c h l o r o p h e n o l
2 - C h l o r o n a p h t h a I e n e
2 - N i t r o a n i I i n e
D i m e t h y l P h t h a l a t e
A c e n a p h t h y l e n e
3 - N i t r o a n i I i n e
A c e n a p h t h e n e
2 , 4 - D i n i t r o p h e n o l
4 - N i t r o p h e n o l

C A S
N u m b e r
62-75-9
108-95-2
111-44-4

; 95-57-8
541-73-1

•106-46-7
100-51-6
95-50-1
95-48-7
108-60-1
1 06-44-5
621-64-7
67-72-1
98-95-3
78-59-1
88-75-5
105-67-9
111-91-1
65-85-0
1 20-83-2
1 20-82-1
91-20-3
1 06-47-8
87-68-3
59-50-7
91-57-6
77-47-4
88-06-2
95-95-4
91-58-7
88-74-4
131-11-3
208-96-8
99-09-2
83-32-9
51-28-5
1 00-02-7

Quant i ta t i on
Conc en t ra t i on L i m i t s

660
: 330

330; 330
330.

: 330
660
330
330
330
330
330
330
330
330
330
330
330

1,650
330
330
330
660
330
660: 330
330
330
330
330

1,650
330
330

1,650
330

1,650
1,650

Q u a l i f i e r
U
U
U

! U
Ui u
U: uu

; Uuuu
•"! Uu

! U
Uuuuu

: Uu
I UuI uu
: U

U
.U

U
U
U

: U
U
U
U

Environmental S c i e n t i s t s and Engineers. Inc.
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3008-020; M W - 3 C o m p o s i t e
C l i e n t S a m p l e I D :

L a b S a m p l e I D : S-98-5-10-9Vo,
D i b e n z o f u r a n
2 , 4 - D i n i t r o t o l u e n e
2 , 6 - D i n i t r o t o l u e n e
D i e t h y l p h t h a l a t e
4-Chlorophenyl p h e n y l ether
F l u o r e n e
4 - N i t r o a n i l i n e
4 , 6 - D i n i t r o - 2 - m e t h y l p h e n o l
N - N i t r o s o d i p h e n y l a m i n e
4 - B r o m o p h e n y l - p h e n y l e t h e r
- f e xa ch l orob enzene
' e n t a c h l o r o p h e n o l
' h e n a n t h r e n e

A n t h r a c e n e
C a r b a z o l e
D i - n - b u t y l p h t h a l a t e: l u o r a n t h e n e3 yrene
B u t y l b e n z y l p h t h a l a t e
3 e n z o ( a ) a n t h r a c e n e

C h r y s e n e
3 , 3 ' - D i c h l o r o b e n z i d i n e
B i s ( 2 - e t h y l h e x y l ) p h t h a l a t e
5 i - n - o c t y l p h t h a l a t e
3 e n z o ( b ) f l u o r a n t h e n e

B e n z o ( k ) f l u o r a n t h e n e
B e n z o ( a ) p y r e n e
I n d e n o d , 2 , 3 - c d ) p y r e n e
) i b e n z ( a , h ) a n t h r a c e n e

B e n z o ( g , h , i ) p e r y l e n e

132-64-9
606-20-2 j
121-14-2
84-66-2 j
7005-72-3
86-73-7 i
100-01-6
534-52-1 i
86-30-6
101-55-3 !
118-74-1

i 87-86-5 |
85-01-8 I

i 120-1 2-7 . |
86-74-8 ;
84-74-2 |
206-44-0
129-00-0 !
85-68-7
56-55-2 j
218-01-9
91-94-1 |
117-81-7
117-84-0
205-99-2
207-8-9 i
50-32-8
193-39-5
53-70-3
191-24-2 |

330
330
330
330
330
330
660

1,650
330
330: 330

i 1,650
I 330
i 330

660: 330
330
330
330
330
330

! 1,650
330; 330
330
33O
330
660
660

; 660

U
U
U

i U
U

: U
U; U
U

: U
Ui u

i U
I U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

Surroga t e Compound
( S S ) 2 - F l u o r o p h e n o l
( S S ) P h e n o l - d 5
( S S ) N i t r o b e n z e n e - d 5
( S S ) 2 - F l u o r o b i p h e n y l
( S S ) 2 , 4 , 6 - T r i b r o m o p h e n o l
( S S ) T e r p h e n y l - d 1 4

%Rec
57 % i

i 74 % I
53 %
76 % ;
82 %
74 % i

Limit s ( c

25
24 —
23
30 —
19 —
18 ' —

Yo)
121
113
120
115
122
137

Q u a l i f i e r s : "U" I n d i c a t e s c o m p o u n d was searched for and no t d e t e c t e d .
"B" I n d i c a t e s c o m p o u n d was f o u n d in the method b l a n k .
"J" I n d i c a t e s c o m p o u n d wa s i d e n t i f i e d ou t o f t h e m e t h o d w o r k i n g
l i m i t s and s h o u l d be c o n s i d e r e d an e s t i m a t e d value.
"*" I n d i c a t e s s u r r o g a t e s l ow due t o m a t r i x e f f e c t .

N o t e : M e t h o d d e t e c t i o n l i m i t s a r e a p p r o x i m a t e l y 1 / 5 o f r e p o r t i n g l i m i t s .

Environmenta l S c i e n t i s t s and Engineer s , Inc.



S e m i v o l a t i l e s R e p o r t
3008-020; M W - 3 C o m p o s i t e

C l i e n t S a m p l e I D
S a m p l e T a g N o : 66614 Date A n a l y z e d : 0 5 / 2 2 / 9 8

L a b S a m p l e I D : S-98-5-10-9 A n a l y s t : D P D , R S W
M a t r i x : S o i l D i l u t i o n F a c t o r : 1

Data F i l e n a m e : B N A B 1 0 9 7 . D M e t h o d : 8270
_____________ . _____________Units: //g/Kg

T e n t a t i v e l y I d e n t i f i e d C o m p o u n d Concentra t ion ____________ Q u a l i f i e r
N o T e n t a t i v e l y I d e n t i f i e d Compound s were F o u n d .

Q u a l i f i e r :
"T" I n d i c a t e s c ompound was t e n t a t i v e l y i d e n t i f i e d by its mass spectrum.

A l l t e n t a t i v e l y i d e n t i f i e d c o m p o u n d s a r e e s t imat ed value s .

Environmental Sci en t i s t s and Engineers. Inc.
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3008-020; MW-4 C o m p o s i t e
C l i e n t S a m p l e I D

S a m p l e T a g N o : 66604
L a b S a m p l e I D : S - 9 8 - 5 - 1 1 - 3

M a t r i x : S o i l
Date E x t r a c t e d : 5 / 2 1 / 9 8
D a t a F i l e n a m e : B N A B 1 0 9 8 . D

T H - 2 2

Date A n a l y z e d :
A n a l y s t :

D i l u t i o n F a c t o r :
ERA M e t h o d :

U n i t s :

0 5 / 2 2 / 9 8
D P D , R S W
1
8270

/ / g / K g
A n a l y t e
N - N i t r o s o d i m e t h y l a m i n e
P h e n o l
B i s ( 2 - c h l o r o e t h y l ) e t h e r
2 - C h I o r o p h e n o !
1 , 3 - D i c h l o r o b e n z e n e
1 ,4-Dichlorobenzene
Benzyl A l c o h o l
1 , 2 - D i c h l o r o b e n z e n e
2 - M e t h y l p h e n o l
3 i s ( 2 - c h l o r o i s o p r o p y l ) e t h e r
4 - M e t h y l p h e n o l
N - n i t r o s o d i - n - p r o p y l a m i n e
H e x a c h l o r o e t h a n e
N i t r o b e n z e n e
s o p h o r o n e

2 - N i t r o p h e n o l
2, 4 - D i m e t h y l p h e n o l
3 i s ( 2 - c h l o r o e t h o x y ) m e t h a n e
Benzoic A c i d
2,
1,

4 - D i c h l o r o p h e n o l
2 , 4 - T r i c h l o r o b e n z e n e

N a p h t h a l e n e
4 - C h l o r o a n i l i n e
H e x a c h l o r o b u t a d i e n e
4 - C h l o r o - 3 - m e t h y I p h e n o l
2 - M e t h y l n a p h t h a l e n e
H e x a c h l o r o c y c l o p e n t a d i e n e
2,
2,

4 , 6 - T r i c h l o r o p h e n o l
4 , 5 - T r i c h l o r o p h e n o l

2 - C h l o r o n a p h t h a l e n e
2 - N i t r o a n i l i n e
D i m e t h y l P h t h a l a t e
A c e n a p h t h y l e n e
3 - N i t r o a n i l i n e
A c e n a p h t h e n e
2, 4 - D i n i t r o p h e n o l
4 - N i t r o p h e n o l

C A S Q u a n t i t a t i o n
N u m b e r '• C o n c e n t r a t i o n L i m i t s
62-75-9 ;

; 108-95-2
111-44-4

! 95-57-8
541-73-1

: 106-46-7
100-51-6 :
95-50-1
95-48-7
108-60-1
106-44-5 :
621 -64-7
67-72-1

: 98-95-3
78-59-1

! 88-75-5
105-67-9 '
1 1 1 - 9 1 - 1
65-85-0 ;
120-83-2
120-82-1

191-20-3 |
1 06-47-8

1 87-68-3
59-50-7

191-57-6 |
77-47.4 i
88-06-2
95-95-4
91-58-7
88-74-4 i

.131-11-3
208-96-8
99-09-2
83-32-9
51-28-5
100-02-7

660
i 330
| 330

Q u a l i f i e r
U: u
U

330 | U
330

! 330
660

! 330
330
330
330

j 330
! 330
j 330
i 330
i 330

330
330

1,650
330

: 330
i 330

; uI uu
i Uu; uuuuI uuI uu

i Uu
i Uui u

i 660 ; U
I 330
j 660
i 330
! 330

330
330
330

! 1,650
i 330

330
: 1,650

330
1,650
1,650

i uui uuuu
! Uui Uu; uuuu

Environmental S c i e n t i s t s and Engineers , Inc.
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3008-020; M W - 4 C o m p o s i t e
C l i e n t S a m p l e I D :

. TI4 - -Z-2. L a b S a m p l e I D : S-98-5-11-3

D i b e n z o f u r a n
2 , 4 - D i n i t r o t o I u e n e
2 , 6 - D i n i t r o t o l u e n e
D i e t h y l p h t h a l a t e
4 - C h l o r o p h e n y l p h e n y l e ther
F l u o r e n e
4 - N i t r o a n i l i n e
4 , 6 - D i n i t r o - 2 - m e t h y l p h e n o l
N - N i t r o s o d i p h e n y l a m i n e
4 - B r o m o p h e n y l - p h e n y l e t h e r
H e x a c h l o r o b e n z e n e
P e n t a c h l o r o p h e n o l
P h e n a n t h r e n e
Anthracene
C a r b a z o l e
D i - n - b u t y l p h t h a l a t e -: luoranthene
Pyrene
B u t y l b e n z y l p h t h a l a t e
B e n z o { a ) a n t h r a c e n e
Chrys ene
3 , 3 ' - D i c h l o r o b e n z i d i n e
B i s ( 2 - e t h y l h e x y l ) p h t h a l a t e
D i - n - o c t y l p h t h a ! a t e
3 e n z o { b ) f l u o r a n t h e n e
3 e n z o { k ) f l u o r a n t h e n e

B e n z o ( a ) p y r e n e
I n d e n o d , 2 , 3 - c d ) p y r e n e
5 i b e n z { a , h ) an thrac ene

B e n z o ( g , h , i ) p e r y l e n e

132-64-9 : 330 U
606-20-2 330 U
121-14-2 j ' . 330 . . , . . U
84-66-2 330 i U
7005-72-3 330 U
86-73-7 330 U
100-01-6 660 ; U
534-52-1 1,650 i U
86-30-6 330 U
101-55-3
1 1 8-74-1

; 87-86-5
85-01-8

1120-12-7
86-74-8
84-74-2
206-44-0
129-00-0

330 U
330 U

! 1,650 U
i 330 | U
! 330 U

660 : U
330 U
330 U
330 i U

85-68-7 330 U
56-55-2
218-01-9
91-94-1
117-81-7
1 1 7-84-0

330 U
330 , U

1,650 U
330 : U
330 | U

205-99-2 ; 330 U
207-8-9 330 i U
50-32-8 j 330 U
193-39-5 I 660 : U
53-70-3 i 660 U
191-24-2 . 660 j U

S u r r o g a t e C o m p o u n d
( S S ) 2 - F l u o r o p h e n o l
( S S ) P h e n o l - d 5
( S S ) N i t r o b e n z e n e - d 5
( S S ) 2 - F l u o r o b i p h e n y l
( S S ) 2 , 4 , 6 - T r i b r o m o p h e n o l
( S S ) T e r p h e n y l - d 1 4

%Rec Limi t s <<
! 65 %
! 80 %

25 —
24 —

: 73 % j 23 —
77 % 30 —
75 % j 19 —: 50 % 18 —

f c )
121
113
120
115
122
137

Q u a l i f i e r s : "U" I n d i c a t e s c ompound was searched for and not d e t e c t e d .
"B" I n d i c a t e s compound was f o u n d in the method blank.
"J" I n d i c a t e s c ompound was i d e n t i f i e d out o f the method working
l i m i t s and s h o u l d be cons idered an e s t imat ed value.
"*" I n d i c a t e s s u rroga t e s low due to matrix e f f e c t .

N o t e : M e t h o d d e t e c t i o n l i m i t s a r e a p p r o x i m a t e l y 1 / 5 o f r e p o r t i n g l i m i t s .

Environmental S c i e n t i s t s and Engineers, Inc.
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I 3008-020; MW-4 C o m p o s i t e

C l i e n t S a m p l e I D T W - I T .
S a m p l e T a g N o : 66604 Date A n a l y z e d : 0 5 / 2 2 / 9 8

L a b S a m p l e I D : S-98-5-11-3 A n a l y s t : D P D . R S W
M a t r i x : S o i l D i l u t i o n F a c t o r : 1

Data F i l e n a m e : B N A B 1 0 9 8 . D M e t h o d : 8270
_________________________________________________Units: / / g / K g

T e n t a t i v e l y I d e n t i f i e d C o m p o u n d Concen tra t i on Q u a l i f i e r
N o T e n t a t i v e l y I d e n t i f i e d C o m p o u n d s were F o u n d .

Q u a l i f i e r :
"T" I n d i c a t e s c o m p o u n d was t e n t a t i v e l y i d e n t i f i e d by i t s mass s p e c t r u m .
A l l t e n t a t i v e l y i d e n t i f i e d c o m p o u n d s a r e e s t imat ed value s .

Environmental Scient i s t s and Engineers. Inc.



S e m i v o l a t i l e s R e p o r t Page 1 of 3

3008-020; M W - 5 C o m p o s i t e
C l i e n t S a m p l e I D

S a m p l e T a g N o : 63608
L a b S a m p l e I D : S-98-5-11-6

M a t r i x : S o i l
Date E x t r a c t e d : 5 / 2 1 / 9 8
Data F i l e n a m e : B N A B 1 0 9 9 . D

Date A n a l y z e d :
A n a l y s t :

D i l u t i o n F a c t o r :
E P A M e t h o d :

U n i t s :

0 5 / 2 2 / 9 8
D P D , R S W
1
8270

/ > 9 / K g
A n a l y t e
N - N i t r o s o d i m e t h y l a m i n e
P h e n o l
B i s ( 2 - c h ! o r o e t h y l ) e t h e r
2 - C h l o r o p h e n o l
1 , 3 - D i c h l o r o b e n z e n e
1 ,4-Dichlorobenzene
Benzyl A l c o h o l
1 , 2 - D i c h l o r o b e n z e n e
2 - M e t h y l p h e n o l
3 i s ( 2 - c h l o r o i s o p r o p y l ) e t h e r
4 - M e t h y I p h e n o l
N - n i t r o s o d i - n - p r o p y l a m i n e
- l e x a c h l o r o e t h a n e
N i t r o b e n z e n e
s o p h o r o n e

2 - N i t r o p h e n o l
2, 4 - D i m e t h y l p h e n o l
B i s ( 2 - c h ! o r o e t h o x y ) m e t h a n e
J e n z o i c A c i d
2,
1.

4 - D i c h l o r o p h e n o l
2 , 4 - T r i c h l o r o b e n z e n e

N a p h t h a l e n e
4 - C h l o r o a n i l i n e
H e x a c h l o r o b u t a d i e n e
4-
2- C h l o r o - 3 - m e t h y l p h e n o l

M e t h y l n a p h t h a l e n e
H e x a c h l o r o c y c l o p e n t a d i e n e

2,
2,

4 , 6 - T r i c h l o r o p h e n o l
4 , 5 - T r i c h l o r o p h e n o l

2 - C h l o r o n a p h t h a l e n e
2 - N i t r o a n i I i n e
D i m e t h y l P h t h a l a t e
A c e n a p h t h y l e n e
3 - N i t r o a n i l i n e
A c e n a p h t h e n e
2, 4 - D i n i t r o p h e n o l
4 - N i t r o p h e n o l

C A S
N u m b e r
62-75-9

i 108-95-2
111-44-4

j 95-57-8
541-73-1

{106-46-7
100-51-6

i 95-50-1
95-48-7
1 08-60-1
1 06-44-5

; 62 1-64-7
67-72-1

I 9 8 - 9 5 - 3
78-59-1

188-75,5
105-67-9
111-91-1
65-85-0

: 1 20-83-2
120-82-1
91-20-3
106-47-8

! 87-68-3
i 59-50-7
J 9 1 - 5 7 - 6
77-47-4
88-06-2
95-95-4
91-58-7
88-74-4
131-11-3
208-96-8
99-09-2
83-32-9
51-28-5
100-02-7

Quant i ta t i on
C o n c e n t r a t i o n Limi t s

660
• 330

330

Q u a l i f i e r
U

; U
U

; 330 i U
i 330
| 330

660
i uI uu

i 330 | U
330
330
330

; 330
; 330

j 330
330

; 330
330
330

1,650
330
330

; 330
660

; 330
; 660
J 330

330
330
330
330

1,650
330
330

1,650
330

1,650
1,650

u! uu; uuu; uuuuuuuuuuuuuuuuuuuuuuu

Environmental S c i e n t i s t s and Engineers, Inc.
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3008-020; M W - 5 C o m p o s i t e
C l i e n t S a m p l e I D :

L a b S a m p l e I D : S-98-5-11-6

D i b e n z o f u r a n
2 , 4 - D i n i t r o t o l u e n e
2 , 6 - D i n i t r o t o l u e n e
D i e t h y l p h t h a l a t e
4 - C h l o r o p h e n y l p h e n y l e ther
F l u o r e n e
4 - N i t r o a n i l i n e
4 ,6-Dini t r o-2-me thy lpheno l
N - N i t r o s o d i p h e n y l a m i n e
4 - B r o m o p h e n y l - p h e n y I e t h e r
H e x a c h l o r o b e n z e n e
P e n t a c h l o r o p h e n o l
P h e n a n t h r e n e
A n t h r a c e n e
C a r b a z o l e
D i - n - b u t y l p h t h a l a t e
F l u o r a n t h e n e
Pyrene
B u t y l b e n z y l p h t h a l a t e
B e n z o ( a ) a n t h r a c e n e
C h r y s e n e
3 , 3 ' - D i c h l o r o b e n z i d i n e
B i s ( 2 - e t h y l h e x y l ) p h t h a i a t e
D i - n - o c t y l p h t h a l a t e
B e n z o ( b ) f l u o r a n t h e n e
3 e n z o ( k ) f l u o r a n t h e n e

B e n z o { a ) p y r e n e
l n d e n o ( 1 , 2 , 3 - c d ) p y r e n e
D i b e n z ( a , h ) a n t h r a c e n e

B e n z o ( g , h , i ) p e r y l e n e

1 32-64-9
606-20-2
1 21-14-2
84-66-2
7005-72-3
86-73-7
100-01-6
534-52-1
86-30-6
101-55-3
1 1 8-74-1
87-86-5
85-01-8
1 20-1 2-7
86-74-8
84-74-2
206-44-0
1 29-00-0
85-68-7
56-55-2
218-01-9
91-94-1
1
1

17-81-7
17-84-0

205-99-2
207-8-9
50-32-8
1 93-39-5
53-70-3
191-24-2

: 330
330
330
330

I 330
330
660

1,650
330
330

; 330

U
U
U; u; ui uu' uuu

: U
j 1,650 | U
i 330
| 330

660
330
330
330
330
330

i 330

i uI u
i Ui u
: U
i U

UI ui u; 1,650 i U
i 330
i 330

330
330
330
660
660

i 660

i U! u: u1 uu• u; ui u
( S u r r o g a t e C o m p o u n d
( S S ) 2 - F l u o r o p h e n o l
( S S ) Pheno l -d5
( S S ) N i t r o b e n z e n e - d 5
( S S ) 2 - F l u o r o b i p h e n y l
( S S ) 2 , 4 , 6 - T r i b r o m o p h e n o l
( S S ) T e r p h e n y l - d 1 4

%Rec Limits ( c

. 67 %
i 79 %

25 ---
24 —

76 % i 23 —
83 % 30 —
77 % 19 —
81 % 18 —

& )
121
113
120
115
122
137

Q u a l i f i e r s : "U" I n d i c a t e s c o m p o u n d was searched for and not d e t e c t e d .
"B" I n d i c a t e s c o m p o u n d was f o u n d in the me thod b l a n k .
"J" I n d i c a t e s compound was i d e n t i f i e d out of the method working
l i m i t s and shou ld be considered an e s t imated value.
"*" I n d i c a t e s surrogat e s low due to matr ix e f f e c t .

N o t e : M e t h o d d e t e c t i o n l i m i t s a r e a p p r o x i m a t e l y 1 / 5 o f r e p o r t i n g l i m i t s .

EnvironmenQl S c i e n t i s t s and Engineers. I n c .
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3008-020; M W - 5 C o m p o s i t e*^ ——————II - TM -23 (if*C l i e n t S a m p l e I D
S a m p l e T a g N o : 63608 Date A n a l y z e d : 0 5 / 2 2 / 9 8

L a b S a m p l e I D : S - 9 8 - 5 - 1 1 - 6 A n a l y s t : D P D , R S W
M a t r i x : S o i l D i l u t i o n F a c t o r : 1

Data F i l e n a m e : B N A B 1 0 9 9 . D M e t h o d : 8270
_____________Units: / / g / K g

T e n t a t i v e l y I d e n t i f i e d C o m p o u n d Concentration______________Qualifier
N o T e n t a t i v e l y I d e n t i f i e d C o m p o u n d s were F o u n d .

Q u a l i f i e r :
"T" I n d i c a t e s c ompound was t e n t a t i v e l y i d e n t i f i e d by i t s mass s p e c t rum.
A l l t e n t a t i v e l y i d e n t i f i e d c o m p o u n d s a r e e s t i m a t e d values .

Environmental S c i e n t i s t s and Engineers. Inc.
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3008-020; T H - 2 4 , 5-36.5 l

C l i e n t S a m p l e I D
S a m p l e T a g N o : 55498

L a b S a m p l e I D : S-98-5-14-3
M a t r i x : S o i l

Date E x t r a c t e d : 5 / 2 1 / 9 8
Data F i l e n a m e : B N A B 1 1 0 2 . D

Date A n a l y z e d :
A n a l y s t :

D i l u t i o n F a c t o r :
ERA M e t h o d :

U n i t s :

0 5 / 2 2 / 9 8
D P D . R S W
1
8270

fig/Kg
A n a l y t e
N - N i t r o s o d i m e t h y l a m i n e
Phenol
B i s ( 2 - c h l o r o e t h y l ) e t h e r
2 - C h l o r o p h e n o l '
1 ,3-Dichlorobenzene
1 ,4-Dich lorobenzene
Benzyl A l c o h o l
1 ,2-Dich lorob enzene
2 - M e t h y l p h e n o l
3 i s ( 2 - c h l o r o i s o p r o p y l ) e t h e r

4 - M e t h y l p h e n o l
M - n i t r o s o d i - n - p r o p y l a m i n e
H e x a c h l o r o e t h a n e
N i t r o b e n z e n e
s o p h o r o n e

2 - N i t r o p h e n o l
2 , 4 - D i m e t h y l p h e n o l
3 i s ( 2 - c h l o r o e t h o x y ) m e t h a n e
Benzoic A c i d

2 , 4 - D i c h l o r o p h e n o l
1 , 2 , 4 - T r i c h l o r o b e n z e n e
N a p h t h a l e n e

4 - C h l o r o a n i l i n e
H e x a c h l o r o b u t a d i e n e
4 - C h l o r o - 3 - m e t h y l p h e n o l
2 - M e t h y l n a p h t h a l e n e
H e x a c h l o r o c y c l o p e n t a d i e n e
2 , 4 , 6 - T r i c h l o r o p h e n o l
2 , 4 , 5 - T r i c h l o r o p h e n o l
2 - C h l o r o n a p h t h a l e n e
2 - N i t r o a n i l i n e
D i m e t h y l P h t h a l a t e
A c e n a p h t h y l e n e
3 - N i t r o a n i l i n e
A c e n a p h t h e n e
2 , 4 - D i n i t r o p h e n o l
4 - N i t r o p h e n o l

C A S
N u m b e r
62-75-9

; 108-95-2
111-44-4

! 95-57-8
541-73-1

1106-46-7
100-51-6
95-50-1
95-48-7
108-60-1
106-44-5
621-64-7
67-72-1
98-95-3
78-59-1
88-75-5
105-67-9
1 1 1 - 9 1 - 1
65-85-0
1 20-83-2
120-82-1
91-20-3
106-47-8
87-68-3
5.9-50-7
91-57-6
77-47-4
88-06-2
95-95-4
91-58-7
88-74-4
131-11-3
208-96-8
99-09-2
83-32-9
51-28-5
1 00-02-7

; Quanti tat ion
Concen tra t i on L i m i t s

660
i 330
: 330

! 330
! 330

| 330
660
330
330
330
330
330
330
330
330
330
330
330

1,650
330
330
330
660

i 330
660

i 330
330
330
330
330

1,650
330
330

1,650
330

1,650
1,650

Q u a l i f i e r
U; uui u

' Ui uui uui uuuuf uu
i Uu
! Uuuu
! Uui u
! Ui uu
i Uu: uu
i Uu
! Uu: uu

Environmental S c i e n t i s t s and Engineers. Inc.
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L 3008-020; T H - 2 4 , 5 - 3 6 . 5 ' J|
C l i e n t S a m p l e

D i b e n z o f u r a n
2 , 4 - D i n i t r o t o I u e n e
2 , 6 - D i n i t r o t o l u e n e
D i e t h y l p h t h a l a t e
4 - C h l o r o p h e n y l p h e n y l e ther
F l u o r e n e
4 - N i t r o a n i l i n e
4 , 6 - D i n i t r o - 2 - m e t h y l p h e n o l
^ J - N i t r o s o d i p h e n y l a m i n e
4 - B r o m o p h e n y l - p h e n y l e t h e r
H e x a c h l o r o b e n z e n e
P e n t a c h l o r o p h e n o l
P h e n a n t h r e n e
A n t h r a c e n e
C a r b a z o l e
D i - n - b u t y l p h t h a l a t e: l u o r a n t h e n e

Pyrene
S u t y l b e n z y l p h t h a l a t e
3 e n z o ( a ) a n t h r a c e n e

C h r y s e n e
3 , 3 ' - D i c h l o r o b e n z i d i n e
B i s ( 2 - e t h y l h e x y l ) p h t h a l a t e
D i - n - o c t y l p h t h a l a t e
5 e n z o ( b ) f l u o r a n t h e n e

B e n z o ( k ) f l u o r a n t h e n e
B e n z o ( a ) p y r e n e
I n d e n o d , 2 , 3 - c d ) p y r e n e
3 i b e n z ( a , h ) a n t h r a c e n e
3 e n z o ( g , h , i ) p e r y l e n e

I D :
132-64-9
606-20-2 j
121-14-2
84-66-2 j
7005-72-3 :
86-73-7100-01-6 ;
534-52-1
86-30-6 !

101-55-3 j
118-74-1 ;
87-86-5
85-01-8

1120-12-7
86-74-8 |
84-74-2
206-44-0 i
1 29-00-0
85-68-7 :
56-55-2 |
218-01-9 i
91-94-1
117-81-7
117-84-0
205-99-2
207-8-9
50-32-8 j
1 93-39-5
53-70-3 i
191-24-2

L a b S a m p l e I D :

330
330
330
330
330
330
660

1,650
330
330
330

1,650
330

! 330
660
330

510 330
580 330

330
330
330

1,650
: 330

330
330 330

330
330 330

660
660

; 660

S-98-5-14-3

U
U
U
U
U: u
U

: U
U
U
Ui uu

! Uu
i U

uuu! uu
i U
i U
; uuu

S u r r o g a t e C o m p o u n d
( S S ) 2 - F l u o r o p h e n o l
( S S ) P h e n o l - d 5
( S S ) N i t r o b e n z e n e - d 5
( S S ) 2 - F l u o r o b i p h e n y l
( S S ) 2 , 4 , 6 - T r i b r o m o p h e n o l
( S S ) T e r p h e n y l - d 1 4

% R e c Limi t s ( '
| 68 %
| 86 %
! 79 %

25
24 —
23 ~

! 85% 30 -«
88 % i 19 --: 58 % 18

Y°)
121
113
120
115
122
137

Q u a l i f i e r s : "U" I n d i c a t e s c o m p o u n d was searched for and not d e t e c t e d .
"B" I n d i c a t e s compound was f ound in the method b lank.
"J" I n d i c a t e s c ompound was i d e n t i f i e d ou t o f the me thod working
l i m i t s and s h o u l d be cons idered an e s t imat ed value.
"*" I n d i c a t e s surrogat e s low due to matrix e f f e c t .

N o t e : M e t h o d d e t e c t i o n l i m i t s a r e a p p r o x i m a t e l y 1 / 5 o f r e p o r t i n g l i m i t s .

Environmental S c i e n t i s t s and Engineers. Inc.
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3008-020; T H - 2 4 , 5 - 3 6 . 5 '
C l i e n t S a m p l e I D

S a m p l e T a g N o : 55498 Date A n a l y z e d : 0 5 / 2 2 / 9 8
L a b S a m p l e I D : S-98-5-14-3 A n a l y s t : D P D , R S W

M a t r i x : S o i l D i l u t i o n F a c t o r : 1
Data F i l e n a m e : B N A B 1 1 0 2 . D M e t h o d : 8270

_______________________________________________Units: / / g / K g
T e n t a t i v e l y I d e n t i f i e d C o m p o u n d C o n c e n t r a t i o n Q u a l i f i e r
U N K N O W N M U L T I - R I N G E D A R O M A T I C 1 7 0

Q u a l i f i e r :
"T" I n d i c a t e s c o m p o u n d wa s t e n t a t i v e l y i d e n t i f i e d by i t s mass s p e c t r u m .

A l l t e n t a t i v e l y i d e n t i f i e d c o m p o u n d s a r e e s t i m a t e d values .

Environmental S c i e n t i s t s and Engineers. Inc.
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3008-020; G P - 4 , 2 . 5 - 1 0 '
C l i e n t S a m p l e I D

S a m p l e T a g N o : 32956
L a b S a m p l e I D : S-98-6-1-5

M a t r i x : S o i l
Date Extrac t ed: 6 / 1 3 / 9 8
Data F i l e n a m e : B N A B 1 1 0 6 . D

Date A n a l y z e d : 0 6 / 1 8 / 9 8
A n a l y s t : D P D

D i l u t i o n F a c t o r : 1
EPA M e t h o d : 8270

U n i t s : / / g / K g
A n a l y t e
N - N i t r o s o d i m e t h y l a m i n e
Phenol
B i s ( 2 - c h l o r o e t h y l ) e t h e r
2 - C h l o r o p h e n o l
1 , 3 - D i c h l o r o b e n z e n e
1 , 4 - D i c h l o r o b e n z e n e
Benzyl A l c o h o l
1 , 2 - D i c h l o r o b e n z e n e
2 - M e t h y l p h e n o l
B i s ( 2 - c h l o r o i s o p r o p y l ) e t h e r
4 - M e t h y I p h e n o l
^ J - n i t r o s o d i - n - p r o p y l a m i n e
H e x a c h l o r o e t h a n e
N i t r o b e n z e n e
s o p h o r o n e

2 - N i t r o p h e n o l
2 , 4 - D i m e t h y l p h e n o l
B i s ( 2 - c h l o r o e t h o x y ) m e t h a n e
Benzoic A c i d

2 , 4 - D i c h l o r o p h e n o l
1 , 2 , 4 - T r i c h I o r o b e n z e n e
N a p h t h a l e n e
4 - C h ! o r o a n i l i n e
H e x a c h l o r o b u t a d i e n e

4 - C h l o r o - 3 - m e t h y I p h e n o l
2 - M e t h y l n a p h t h a l e n e
H e x a c h l o r o c y c l o p e n t a d i e n e
2 , 4 , 6 - T r i c h l o r o p h e n o l
2 , 4 , 5 - T r i c h l o r o p h e n o l
2 - C h l o r o n a p h t h a l e n e
2 - N i t r o a n i I i n e
D i m e t h y l P h t h a l a t e
A c e n a p h t h y l e n e
3 - N i t r o a n i l i n e
A c e n a p h t h e n e
2 , 4 - D i n i t r o p h e n o l
4 - N i t r o p h e n o l

C A S
N u m b e r
62-75-9
108-95-2
111-44-4

195-57-8
i 541 -73-1
• 1 06-46-7
100-51-6

: 95-50-1
95-48-7
108-60-1
106-44-5
621-64-7
67-72-1

; 98-95-3
: 78-59-1
: 88-75-5
105-67-9
111-91-1
65-85-0
1 20-83-2
120-82-1
91-20-3

: 1 06-47-8
,87-68-3
; 59-50-7
91-57-6
77-47-4
88-06-2
95-95-4
91-58-7
88-74-4
131-11-3
208-96-8

.99-09-2
83-32-9
51-28-5
100-02-7 i

i Q u a n t i t a t i o n
: C o n c e n t r a t i o n L i m i t s
| : ' 660

i 330
I 330
| 330
j 330
| 330
j 660

330
330
330
330
330
330
330
330
330

! 330
i 330

1,650
330

: 330
330
660
330
660
330

! 330
: 330
i 330

330
i 1,650

330
i 330
| 1,650
j 330 :
I 1,650
i 1,650

i
< Q u a l i f i e r
! Ui u

UuuI uuuuu: uu
i Uuuuuuuuuuuuuuuuuuuuuuuuu

Environmental S c i e n t i s t s and Engineers. I n c .



S e m i v o l a t i l e s R e p o r t Page 2 of 3

3008-020; G P - 4 , 2 . 5 - 1 0 '
C l i e n t S a m p l e I D :

L a b S a m p l e I D : S-98-6-1-5

D i b e n z o f u r a n
2 , 4 - D i n i t r o t o l u e n e
2 , 6 - D i n i t r o t o l u e n e
D i e t h y l p h t h a l a t e
4 - C h I o r o p h e n y l p h e n y l e ther
F l u o r e n e
4 - N i t r o a n i l i n e
4 , 6 - D i n i t r o - 2 - m e t h y l p h e n o l
^ - N i t r o s o d i p h e n y l a m i n e
4 - B r o m o p h e n y I - p h e n y l e t h e r
H e x a c h l o r o b e n z e n e
P e n t a c h l o r o p h e n o l3 h e n a n t h r e n e
A n t h r a c e n e
C a r b a z o l e
D i - n - b u t y l p h t h a l a t er l u o r a n t h e n e
Pyrene
B u t y l b e n z y l p h t h a l a t e
B e n z o ( a ) a n t h r a c e n e
Chrysene
3 , 3 ' - D i c h l o r o b e n z i d i n e
B i s ( 2 - e t h y l h e x y l ) p h t h a l a t e
D i - n - o c t y l p h t h a l a t e
3 e n z o ( b ) f l u o r a n t h e n e

B e n z o ( k ) f l u o r a n t h e n e
3 e n z o ( a ) p y r e n e

l n d e n o ( 1 , 2 , 3 - c d ) p y r e n e
D i b e n z ( a , h ) a n t h r a c e n e
B e n z o ( g , h , i ) p e r y l e n e

1 32-64-9
606-20-2
1 21-14-2
84-66-2
7005-72-3
86-73-7
100-01-6
534-52-1
86-30-6
101-55-3
1 1 8-74-1

J 8 7 - 8 6 - 5
:85-01-8
:1 20-12-7
86-74-8

! 84-74-2
206-44-0
1 29-00-0
85-68-7
56-55-2
218-01-9

: 91 -94-1
1
1

17-81-7
1 7-84-0

205-99-2
207-8-9
50-32-8
1 93-39-5
53-70-3
1 91-24-2

i 330
330
330
330

i 330
| 330

660
1,650
330
330
330

j 1,650
i 330
! 330

660
i 330

330
330
330
330
330

; 1,650
330

! 330
330
330
330
660
660

: 660

U
'• U

U
i U

Ui u; uu
i Ui uuuuuuuuuuuuuuuuuuuuu

S u r r o g a t e C o m p o u n d %Rec
( S S ) 2 - F l u o r o p h e n o l
( S S ) P h e n o l - d 5

77 % |
67 % |

(SS) N i t r o b e n z e n e - d 5 | 80 % I
( S S ) 2 - F l u o r o b i p h e n y l 81 % !
(SS) 2 , 4 , 6 - T r i b r o m o p h e n o l ! 67 % j
( S S ) T e r p h e n y l - d 1 4 50 % j

L i m i t s ( e

25 ---
24 —
23 —
30 —
19 —
18 —

Y°}
121
113
120
115
122
137

Q u a l i f i e r s : "U" I n d i c a t e s c o m p o u n d wa s s earched f o r and no t d e t e c t e d .
"B" I n d i c a t e s compound was f o u n d in the method b l a n k .
" J " I n d i c a t e s c o m p o u n d w a s i d e n t i f i e d O u t o f t h e m e t h o d w o r k i n g
l i m i t s and s h o u l d be cons idered an e s t imat ed value.
" * " I n d i c a t e s s u r r o g a t e s l o w d u e t o m a t r i x e f f e c t .

N o t e : M e t h o d d e t e c t i o n l i m i t s a r e a p p r o x i m a t e l y 1 / 5 o f r e p o r t i n g l i m i t s .

Environmenta l S c i e n t i s t s and Engineers. I n c .



S e m i v o l a t i l e s R e p o r t
3008-020; G P - 4 , 2 . 5 - 1 0 ' I"C l i e n t S a m p l e I D
S a m p l e T a g N o : 32956 Date A n a l y z e d : 0 6 / 1 8 / 9 8

L a b S a m p l e I D : S-98-6-1-5 A n a l y s t : D P D
M a t r i x : S o i l D i l u t i o n F a c t o r : 1

Data F i l e n a m e : B N A B 1 1 0 6 . D M e t h o d : 8270
_____________________ U n i t s : p g / K g

T e n t a t i v e l y I d e n t i f i e d C o m p o u n d C o n c e n t r a t i o n Q u a l i f i e r
N o T e n t a t i v e l y I d e n t i f i e d C o m p o u n d s were F o u n d .

Q u a l i f i e r :
"T" I n d i c a t e s c ompound was t e n t a t i v e l y i d e n t i f i e d by i t s mass s p e c t rum.

All t e n t a t i v e l y i d e n t i f i e d c ompounds ar e e s t imated values.

Environmental Scienti s t s and Engineers. Inc.
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Environmental Scientists and Engineers, Inc.

APPENDIX 5.4
M E T A L S I N S O I L S
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K n v i r o n m c m a l S c i e n t i s t s a n d Engineer s , I n c .

S O I L C O N C E N T R A T I O N S O F M E T A L S ( m g / K g ) A N D T Y P I C A L LOCAL A N D R E G I O N A L R A N G E S - H U M B O L D T / 4 4 ' " S T R E E T S T O B R I G H T O N B O U L E V A R D
. . - . • . . - . . • • . . . .......v.:,̂ . • . . • , - • ( W A L S H 1991) , . . . , , . , • . . . , , ^...y^W;--.. • • • • • : • . • • . • • . - , •

Metal ,. :
^ifffWM
Arsenic
Barium
CadmiumChromium
LeadMercury
S e l e n i u m
S i l v e r
Beryll iumC o b a l tC o p p e rIron
Mangane s e
N i c k e lV a n a d i u mZinc

C D O T v/ M e a n ' 1 1
t i l l f !
5.5
563
1.83
12.5
33
<DL4-
(0.1)
<DL-
(10)<DL-
(D1
15
38
27600
980
13.5
64
132

;CDO"fes_. •*W*-,';Rang©|
N D 5 -
13
13-1000
ND-6
N D - 1 4
1.8-80
N D -0.2
ND-2
ND-1
ND-1
ND-20
4-54
2400-34000
33-1700
ND-22
3-90
9-330

•,vyes t er jr$f$ :

iRange^il^^
0.1-40
100-3000
0.01-2
5-1500
2-300
0.01-0.055
0.01-12
0.01-8
0.01-0
0.05-65
2-250
NV
200-10000
2-750
3-500
1-900

U S^K^^^^MW^'V

1-40
100-3000
0.01-7
5-3000
2-200
0.010-0.08
0.1-2
0.1-5
0.01-40
1-40
2-100
7000-
550000
100-4000
5-1000
20-500
10-300

| T H - 6 ^ p :

0.6
23
N D
N D
2.0
N D
N D
N D
N D
N D
4
3000
55
N D
5
14

• T L J 7 •r;."-"'' •

0.9
82
N D
8
5.0
N D
N D
N D
0.5
5
11
9600
160
6
16
44

m
N D
38
4
2
3.4
N D
N D
N D
N D
5
N D
4000
120
2
7
18

^H-103|!

0.7
37
N D
2
2.7
N D
N D
N D
N D
N D
4
3300
190
2
6
12

9
0.6
33
N D
1
3.8
N D
N D
N D
N D
N D
2
2500
120
N D
4
10

l T H « 1 2 * p

0.8
33
N D
6
3.6
N D
N D
N D
N D
3
4
5300
120
3
9
16

» T H : 1 3 j - g

0.9
72
N D
3
4.0
N D
N D
N D
N D
2
5
4000
140
N D
8
13

j T H - 1 4 r :

32
540
13
32
710
1.7
N D
N D
0.6
6
96
11000
230
11
17
740

T H - 1 5
2s&W«5S;*jp. 'i l f t P ¥ f e
7.0
150
2
9
170
N D
N D
N D
N D
5
32
9400
340
6
14
230

T H - 1 6

4.0
260
1.5
5
210
N D
N D
1.0
0.6
3
29
7000
180
5
11
180

T H - 1 8

1.0
56
N D
4
6.1
N D
N D
N D
N D
3
64
7500
120
3
15
21

(1) Calculated f rom 71 soil samples collected f rom CDOT pro j e c t s in the Denver Metro Area.(2) Bowen, 1979(3) Dragun. 1988(4) Detection Limit(5) Not DetectedBold numbers exceed U.S. Typical Ranges or local CDOT ranges for a particular metal.TCLP values in parentheses.

p:\projecu\cdot\3008\siteinv2.doc.07.29.98



Order # 98-05-100
A N A L Y T I C A , I N C .

W a l s h Environmental Inc.
T E S T R E S U L T S b y S A M P L E

Page 3

S a m p l e : 01A M W - 1 =• C o l l e c t e d : 0 5 / 1 1 / 9 8 M a t r i x : S O I L
T e s t D e s c r i p t i o n
I C P M e t a l s - RCRA, T o t a l

Arsenic
Barium
Cadmium
Chromium
Lead
S e l e n i u m
S i l v e r

Mercury, T o t a l
Percent Mois ture

S a m p l e : 02A M W - 2 «• T H - f ^
T e s t D e s c r i p t i o n
I C P M e t a l s - RCRA, T o t a l

Arsenic
Barium
Cadmium
Chromium
Lead
S e l e n i u m
S i l v e r

Mercury, T o t a l
Percent M o i s t u r e

S a m p l e : 0 3 A M W - 3 = T H - , 2 /
T e s t D e s c r i p t i o n
I C P M e t a l s - RCRA, T o t a l

Arsenic
Barium
Cadmium
Chromium
Lead
S e l e n i u m
S i l v e r

Mercury, T o t a l
Percent Moi s ture

Method Resul t 0
SW 6010A

7.1
53
ND

5.7
ND
ND
ND

2 4 5 . 5 / 7 4 7 1 ND
ASTM D2216 10.8

C o l l e c t e d : 0 5 / 1 1 / 9 8
Method Result O
SW 6010A

7.6
100

ND
8.7
7.3

ND
ND

2 4 5 . 5 / 7 4 7 1 ND
ASTM D2216 7.50

C o l l e c t e d : 0 5 / 0 1 / 9 8r

Limit
5.6

0.45
0.56
1.1
5.6

11
0.56

0.063
0.1

U n i t s A n a l y z e d
m g / K g - D R Y 0 5 / 2 1 / 9 8
m g / K g - D R Y 0 5 / 2 1 / 9 8
m g / K g - D R Y 0 5 / 2 1 / 9 8
m g / K g - D R Y 0 5 / 2 1 / 9 8
m g / K g - D R Y 0 5 / 2 1 / 9 8
m g / K g - D R Y 0 5 / 2 1 / 9 8
m g / K g - D R Y 0 5 / 2 1 / 9 8
m g / K g 0 5 / 1 8 / 9 8
W T % 0 5 / 1 8 / 9 8

Matrix: S O I L
Limit

5.4
0.43
0.54
1.1
5.4

11
0.54

0.095
0.1

U n i t s A n a l y z e d
m g / K g - D R Y 0 5 / 2 1 / 9 8
m g / K g - D R Y 0 5 / 2 1 / 9 8
m g / K g - D R Y 0 5 / 2 1 / 9 8
m g / K g - D R Y 0 5 / 2 1 / 9 8
m g / K g - D R Y 0 5 / 2 1 / 9 8
m g / K g - D R Y 0 5 / 2 1 / 9 8
m g / K g - D R Y ; 0 5 / 2 1 / 9 8
m g / K g 0 5 / 1 8 / 9 8
W T % 0 5 / 1 8 / 9 8

M a t r i x : S O I L
Method Result O L i m i t
SW 6010A

ND •
24
ND

2.5
ND
ND
ND

5.3
0.42
0.53
1.1
5.3

11
0.53

2 4 5 . 5 / 7 4 7 1 ND 0.071
ASTM D2216 5.80 0.1

U n i t s A n a l y z e d
m g / K g - D R Y 0 5 / 2 1 / 9 8
m g / K g - D R Y 0 5 / 2 1 / 9 8
m g / K g - D R Y 0 5 / 2 1 / 9 8
m g / K g - D R Y 0 5 / 2 1 / 9 8
m g / K g - D R Y 0 5 / 2 1 / 9 8
m g / K g - D R Y 0 5 / 2 1 / 9 8
m g / K g - D R Y 0 5 / 2 1 / 9 8
m g / K g 0 5 / 1 8 / 9 8
W T % 0 5 / 1 8 / 9 8



Order 8 98-05-115
A N A L Y T I C A , I N C .

W a l s h Environmental I n c .
T E S T R E S U L T S b y S A M P L E

Page 3

S a m p l e : 01A M W - 4 TAG # 66602
T H - 2 2 (LL&

C o l l e c t e d : 0 5 / 1 2 / 9 8 M a t r i x : S O I L
T e s t D e s c r i p t i o n
I C P M e t a l s - RCRA, T o t a l

Arsenic
Barium
Cadmium •
Chromium
Lead
S e l e n i u m
S i l v e r

Mercury, T o t a l
Percent Mois ture
S a m p l e : 02A M W - 5 TAG #

= T M - 2 3 aT e s t Des cr ip t i on
I C P M e t a l s - RCRA, T o t a l

Arseni c
Barium
Cadmium
Chromium
Lead
Selenium

, S i l v e r
Mercury, T o t a l
Percent Moi s tur e
S a m p l e : 0 3 A T H - 2 4 ( 5 - 3 6
T e s t D e s c r i p t i o n
I C P M e t a l s - RCRA, T o t a l

Arsenic
Barium
Cadmium
Chromium
Lead
S e l e n i u m
S i l v e r

Mercury, T o t a l
Percent Moi s tur e

Method
SW 6010A

2 4 5 . 5 / 7 4 7 1
A S T M D2216

Result Q
ND
29
ND

3.2
5.6

ND
ND
ND

7.10
66606 C o l l e c t e d : 0 5 / 1 2 / 9 8

'-<-$ Method
SW 6010A

2 4 5 . 5 / 7 4 7 1
A S T M D2216

Result Q
6.4

33
ND

3.9
ND
ND
ND
ND

12.8
. 5 ) T A G #5549 C o l l e c t e d : 0 5 / 1 3 / 9 8

Method
SW 6010A

2 4 5 . 5 / 7 4 7 1
A S T M D2216

Limit
5.4

0.43
0.54
1.1
5.4

11
0.54
0.11
0.1

U n i t s
m g / K g - D R Y
m g / K g - D R Y
m g / K g - D R Y
m g / K g - D R Y
m g / K g - D R Y
m g / K g - D R Y
m g / K g - D R Y
m g / K g - D R Y
W T %

Analyzed
0 5 / 2 1 / 9 8
0 5 / 2 1 / 9 8
0 5 / 2 1 / 9 8
0 5 / 2 1 / 9 8
0 5 / 2 1 / 9 8
0 5 / 2 1 / 9 8
0 5 / 2 1 / 9 8
0 5 / 2 0 / 9 8
0 5 / 1 8 / 9 8

M a t r i x : S O I L
Limit

5.7
0.46
0.57
1.1
5.7

11
0.57
0.11
0.1

U n i t s
m g / K g - D R Y
m g / K g - D R Y
m g / K g - D R Y
m g / K g - D R Y
m g / K g - D R Y
m g / K g - D R Y
m g / K g - D R Y
m g / K g - D R Y
W T %

A n a l y z e d
0 5 / 2 1 / 9 8
0 5 / 2 1 / 9 8
0 5 / 2 1 / 9 8
0 5 / 2 1 / 9 8
0 5 / 2 1 / 9 8
0 5 / 2 1 / 9 8
0 5 / 2 1 / 9 8
0 5 / 2 0 / 9 8
0 5 / 1 8 / 9 8

M a t r i x : S O I L
Result Q L i m i t

11
150

ND
12
32
ND
ND

0.13
8.70

5.5
0.44
0.55
1.1
5.5

11
0.55
0.11
0.1

U n i t s
m g / K g - D R Y
m g / K g - D R Y
m g / K g - D R Y
m g / K g - D R Y
m g / K g - D R Y
m g / K g - D R Y
m g / K g - D R Y
m g / K g - D R Y
W T %

A n a l y z e d
0 5 / 2 1 / 9 8
0 5 / 2 1 / 9 8
0 5 / 2 1 / 9 8
0 5 / 2 1 / 9 8
0 5 / 2 1 / 9 8
0 5 / 2 1 / 9 8
0 5 / 2 1 / 9 8
0 5 / 2 0 / 9 8
0 5 / 1 8 / 9 8



Order # 98-05-115
A K A L Y T I C A , I K C .

W a l s h Environmental Inc .
T E S T R E S U L T S by S A M P L E

Page 4

S a m p l e : 0 4 A T H - 2 5 ( 5 - 3 6 . 5 ) T A G #5550 C o l l e c t e d : 0 5 / 1 3 / 9 8 M a t r i x : S O I L
T e s t D e s c r i p t i o n Method Result Q Limit U n i t s Analyzed
ICP M e t a l s - RCRA, T o t a l SW 6010A

Arsenic
Barium
Cadmium .
Chromium
Lead
S e l e n i u m
S i l v e r

Mercury, T o t a l
Percent Moi s tur e

6.9
62

ND
5.8

53
ND
ND

2 4 5 . 5 / 7 4 7 1 ND
A S T M D2216 6.60

5.4
0.43
0.54

1.1
5.4

11
0.54
0.11
0.1

m g / K g - D R Y
m g / K g - D R Y
m g / K g - D R Y
m g / K g - D R Y
m g / K g - D R Y
m g / K g - D R Y
m g / K g - D R Y
m g / K g - D R Y
W T %

0 5 / 2 1 / 9 8
0 5 / 2 1 / 9 8
0 5 / 2 1 / 9 8
0 5 / 2 1 / 9 8
0 5 / 2 1 / 9 8
0 5 / 2 1 / 9 8
0 5 / 2 1 / 9 8
0 5 / 2 0 / 9 8
0 5 / 1 8 / 9 8



Order # 98-06-015
A N A L Y T I C A , I N C .

W a l s h Environmental I n c .
T E S T R E S U L T S b y S A M P L E

Page 3

S a m p l e : 0 1 A GP-1 ( 1 . 9 - 2 . 9 ) T A G #55531 C o l l e c t e d : 0 6 / 0 1 / 9 8 M a t r i x : S O I L
T e s t D e s c r i p t i o n
I C P M e t a l s , T o t a l

Arsenic
Barium
Cadmium
Chromium
Lead
S e l e n i u m
S i l v e r

Mercury, T o t a l
Percent Mois ture

S a m p l e : 02A GP-1 ( 1 . 9 - 1 0 )
T e s t Des cr ip t i on
I C P M e t a l s , T o t a l

Arsenic
Barium
Cadmium
Chromium
Lead
S e l e n i u m
S i l v e r

Mercury, T o t a l

Method Result Q
SW 6010A

93
800
3.1

10
970

ND
4.3

2 4 5 . 5 / 7 4 7 1 N D
A S T M D221S 29.4

T A G #55534 C o l l e c t e d : 0 6 / 0 1 / 9 8
Method Result Q
SW 6010A

6.3
70
ND

7.1
ND
ND
ND

2 4 5 . 5 / 7 4 7 1 ND

L i m i t
7.1

0.57
0.71
1.4
7.1

14
0.71
0.14

0.1

U n i t s
m g / K g - D R Y
m g / K g - D R Y
m g / K g - D R Y
m g / K g - D R Y
m g / K g - D R Y
m g / K g - D R Y
m g / K g - D R Y
m g / K g - D R Y
W T %

A n a l y z e d
0 6 / 0 4 / 9 8
0 6 / 0 4 / 9 8
0 6 / 0 4 / 9 8
0 6 / 0 4 / 9 8
0 6 / 0 4 / 9 8
0 6 / 0 4 / 9 8
0 6 / 0 4 / 9 8
0 6 / 0 5 / 9 8
0 6 / 0 4 / 9 8

M a t r i x : S O I L
Limit

5.7
0.45
0.57
1.1
5.7

11
0.57
0.11

U n i t s
m g / K g - D R Y
m g / K g - D R Y
m g / K g - D R Y
m g / K g - D R Y
m g / K g - D R Y
m g / K g - D R Y
m g / K g - D R Y
m g / K g - D R Y

Analyzed
0 6 / 0 4 / 9 8
0 6 / 0 4 / 9 8
0 6 / 0 4 / 9 8
0 6 / 0 4 / 9 8
0 6 / 0 4 / 9 8
0 6 / 0 4 / 9 8
0 6 / 0 4 / 9 8
0 6 / 0 5 / 9 8

Percent M o i s t u r e A S T M D2216 11.8 0.1 W T % 0 6 / 0 4 / 9 8



11:37 J U N 1 7 , 1S98 I D : f t N P L Y T I C A T E L N O : (303)469-5254 #70264 P f t G £ :

a Order # 98-06-113 W a l s h Environmental I n c . Page 3
A N A L Y T I C A , I N C . T E S T R E S U L T S b y S A M P L E

a
a S a m p l e : 01A GP-1 ( 1 . 9 - 2 . 9 ) TAG #5553 C o l l e c t e d : 0 6 / 0 1 / 9 8 M a t r i x : S O I L
a T e s t D e s c r i p t i o n Method Result Q Limit U n i t s Analyzed
a ICP M e t a l s , TCLP Extracted SW 3010/6010
I Arseni c ND 0.050 m g / L 0 6 / 1 5 / 9 S
a Lead 0.24 0.050 m g / L 0 6 / 1 5 / 9 8



Order # 98-06-015
A N A L Y T I C A , I N C .

W a l s h Environmental Inc.
T E S T R E S U L T S b y S A M P L E

Page 4

S a m p l e : 0 3 A G P - 2 ( 3 - 1 0 ) T A G #55536 C o l l e c t e d : 0 6 / 0 1 / 9 8 M a t r i x : S O I L
T e s t Descr ipt ion
I C P M e t a l s , T o t a l

Arsenic
Barium
Cadmium
Chromium
Lead
S e l e n i u m
S i l v e r

Mercury, T o t a l
Percent Moi s tur e

S a m p l e : 04A G P - 3
T e s t D e s c r i p t i o n
I C P M e t a l s , T o t a l

Arsenic
Barium
Cadmium
Chromium
Lead
S e l e n i u m
S i l v e r

Mercury, T o t a l

Method Result O
SW 6010A

ND
4.7

ND
ND
ND
ND
ND

2 4 5 . 5 / 7 4 7 1 ND
ASTM D2216 1.30

( 4 - 1 0 ) T A G #32953 C o l l e c t e d : 0 6 / 0 1 / 9 8
Method Resu l t Q
SW 6010A

ND
24
ND

2.0
ND
ND
ND

2 4 5 . 5 / 7 4 7 1 ND

Limit
5.1

0.41
0.51

1.0
5.1

10
0.51
0.10

0.1

U n i t s
m g / K g - D R Y
m g / K g - D R Y
m g / K g - D R Y
m g / K g - D R Y
m g / K g - D R Y
m g / K g - D R Y
m g / K g - D R Y
m g / K g - D R Y
W T %

Analyzed
O S / 0 4 / 9 8
0 6 / 0 4 / 9 8
0 6 / 0 4 / 9 8
0 6 / 0 4 / 9 8
0 6 / 0 4 / 9 8
0 6 / 0 4 / 9 8
0 6 / 0 4 / 9 8
0 6 / 0 5 / 9 8
0 6 / 0 4 / 9 8

M a t r i x : S O I L
Limi t

5.1
0.41
0.51

1.0
5.1

10
0.51
0.10

U n i t s
m g / K g - D R Y
m g / K g - D R Y
m g / K g - D R Y
m g / K g - D R Y
m g / K g - D R Y
m g / K g - D R Y
m g / K g - D R Y
m g / K g - D R Y

A n a l y z e d
0 6 / 0 4 / 9 8
0 6 / 0 4 / 9 8
0 6 / 0 4 / 9 8
0 6 / 0 4 / 9 8
0 6 / 0 4 / 9 8
0 6 / 0 4 / 9 8
0 6 / 0 4 / 9 8
0 6 / 0 5 / 9 8

Percent M o i s t u r e A S T M D2216 2.00 0.1 WT% 0 6 / 0 4 / 9 8



Order # 98-06-015
A N A L Y T I C A , I N C .

W a l s b Environmental I n c .
T E S T R E S U L T S b y S A M P L E

Page 5

S a m p l e : 0 5 A G P - 4 ( 2 . 5 - 1 0 ) T A G #32958 C o l l e c t e d : 0 6 / 0 1 / 9 8 M a t r i x : S O I L
T e s t D e s c r i p t i o n Method
I C P M e t a l s , T o t a l

Arsenic
Barium
Cadmium
Chromium
Lead
S e l e n i u m
S i l v e r

Mercury, T o t a l
Percent Mois ture

SW 6010A

2 4 5 . 5 / 7 4 7 1
A S T M D2216

Result Q L i m i t U n i t s
ND
12

ND
1.8

ND
ND
ND
ND

1.20

5.1 m g / K g - D R Y
0.40 m g / K g - D R Y
0.51 m g / K g - D R Y

1.0 m g / K g - D R Y
5.1 m g / K g - D R Y

10 m g / K g - D R Y
0.51 m g / K g - D R Y
0.10 m g / K g - D R Y
0.1 W T %

A n a l y z e d
0 6 / 0 4 / 9 8
0 6 / 0 4 / 9 8
0 6 / 0 4 / 9 8
0 6 / 0 4 / 9 8
0 6 / 0 4 / 9 8
0 6 / 0 4 / 9 8
0 6 / 0 4 / 9 8
0 6 / 0 5 / 9 8
0 6 / 0 4 / 9 8
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V o l a t i l e O r g a n i c C o m p o u n d s R e p o r t P a g e 1 of 3

3008-020; T H - 1 9
C l i e n t S a m p l e I D

S a m p l e T a g N o . : 5 5 5 1 5 , 5 5 5 1 6
L a b S a m p l e I D : W-98-5-33-4

M a t r i x : Water
Data F i l e n a m e : V O A A 2 0 0 6 . D

ERA M e t h o d : 8260
Date S a m p l e d : 0 5 / 2 6 / 9 8

Date A n a l y z e d : 0 6 / 0 1 / 9 8
A n a l y s t : S B S

U n i t s : / / g / L
D i l u t i o n F a c t o r : 1

A n a l y t e
D i c h l o r o d i f l u o r o m e t h a n e
Chloromethane
V i n y l C h l o r i d e
Bromomethane^: l i ;: v ?: i;:; i i :! i : : ' : ' " > • :-
C h l o r o e t h a n e
T r i c h l o r o f l u b r o m e t h a h e : >
1 , 1 - D i c h l o r o e t h e n e
M e t h y l e n e C h l o r i d e •
trans-1 , 2 - D i c h l o r o e t h e n e
1 ,1-Dichloroe thane • • • ' • : . i
cis-1 , 2 - D i c h l o r o e t h e n e
2 , 2 - D i c h l o r o p r b p a n e ;;
B r o m o c h l o r o m e t h a n e
C h l o r o f o r m - •. . .̂ ••/ >'-,:• S?::.r
1 , 1 , 1 - T r i c h l o r o e t h a n e
1 ,1 - D i c h l o r o p r o p e n e : ::: ;
C a r b o n T e t r a c h l o r i d e
1 ,2-Dichloroethane

C A S
N u m b e r
75-71-8
74-87-3 -:H •3;-::r. '
75-01-4
~T * •-•f\'^- p. / < : ••"-••-•.-:.• .:•••:•.-;->.•:•:•::-:•--.. . -. •• :-r'fL— ' Q / — ^ : • • • • ' • • ' • • • • • ' • • : • : . - • - : • • - : - : • : • - : • • • • - . • • • • . : • : •-./^*T>* * ^ : - ::'':-:-: ;.-: :"- ::': I'--;-.:.:;."- '••'•: '• :••-.•"•'
75-00-3
•75^69^^^'^^:'(;':^
75-35-4
75-Q&-2m^m:;;-
156-60-5
75-34-3 -'m^:,--, :
1 56-59-2
594-20-7:v;-^C.v:V:;
74-97-5
67-66-3 m^-W:: ' ; -
71-55-6
563-58-6 :
56-23-5
107-06-2 :

Benzene 71-43-2
T r i c h l o r o e t h e n e : :
1 , 2 - D i c h l o r o p r o p a n e
3ibromomethane: : ; r
B r o m o d i c h l o r o m e t h a n e
trans-1, 3 - D i c h l o r b p r o p e n e
T o l u e n e

cis-1, 3 - D i c h f o r o p r o p e n e ;
1 , 1 , 2 - T r i c h l o r o e t h a n e
1 ,2-Dibromoe thane :
1 , 3 - D i c h l o r o p r o p a n e
T e t r a c h l o r o e t h e n e : i
D i b r o m o c h l o r o m e t h a n e

C h l o r o b e n z e n e •; v
1 , 1 , 1 , 2 - T e t r a c h I o r o e t h a n e
E t h y l b e n z e n e :'•'*•?]:.#;%• ;

m & p - X y l e n e s

79-01-6
78-87-5
74-95-3-^ :.^^v:-- .,,:
75-27-4
10061-02-6
108-88-3

'10061 :-01S5::;:V§::;: ::-;::::;,;- '-S-
79-00-5
106-93-4
142-28-9
127-18-4
124-48-1
108-90-7
630-20-6
100-41-4 " - ; . • • - . • • ; - : ; , : • ; ; . - , . : •

Concentra t i on

140

Quant i ta t i on j
Limi t s i Q u a l i f i e r

10 | U
' , i . : T O - ' "

5^.M^tQ^-.'
10:.;.,;»::•: ;*0 r> -;- '••" -
5:•:•::-, •;.s^-- .
5

• > : ' U ' : • • •u:•:;; I: u •;%u
; : : . : ' i i U :-::;#i

U•:.- : :. .u •$•u
: . " ^5 . \ U .V.

5-.••v.." :^ & :-:-;:•: • u:--::U :£
5 | U::,'-:::••- -::v5:-:i>---. f 5 u •-.•;?
5 | U: -"..-.. -5;::' :- "
5• • • . • ; - 5 . - . . " • • • .
5

uuuu
•V : -:5 | U ;

5 | U
v--v" -:- •"£•.::;<:•.

5
uu

: - ; : ; ^ V - ^ | 5 : K - : : | ' ^ . U ' J <
5

v . - - ^ - 4 : A 5 - ^ . ' -
5
5
5

u::,-:;:U .--:uuu
' • -5^:- j - . . : :

5 i U
•: V, 5

5
: • • • • ' - . : 5 - - X '

5

U
U
U
U

•Environmenta l S c i e n t i s t s and Engineers, Inc.



V o l a t i l e O r g a n i c C o m p o u n d s R e p o r t Page 2 of 3

3008-020; T H - 1 9
C l i e n t S a m p l e I D

L a b S a m p l e I D : W-98-5-33-4

o - X y l e n e
S t y r e n e ? •
B r o m o f o r m
I so pro py I be nzene : i- : :
1 , 1 , 2 , 2 - T e t r a c h l o r o e t h a n e
Bromobenzene V J; ;
1 , 2 , 3 - T r i c h l o r o p r o p a n e
n - P r o p y l b e n z e n e y ! ? :
2 - C h l o r o t o l u e n e
1 , 3 , 5 - T r i m e t h y l b e n z e n & :
4 - C h l o r o t o l u e n e
t-Butylbertzerie^V^ :,:l;tt:li^- : •" • • •/ '•••
1 , 2 , 4 - T r i m e t h y l b e n z e n e
s-Butylbenzene ^rZj&K ''•"• • :v.
1 ,3-DichIorobenzene
p - l s o p r o p y i t o l u e n e . ;f
1 ,4-Dichlorobenzene
n-Butylbenzene : :
1 , 2 - D i c h l o r o b e n z e n e
1 ,2-Dibromo-3-ch!oropropane
1 ,2 ,4-Tri ch l orob enz ene
H e x a c h l o r o b u t a d i e n e : s ! :

;

N a p h t h a l e n e
1 , 2 , 3 - T r i c h l o r o b e n z e n e

106-42-3
100-42-5
75-25-2
98-82-8
79-34-5
108-86-1
96-18-4
103-65-1
95-49-8
108-67-8
106-43-4
98-0&&-mm^;.:^
95-63-6
135-98-8 -v?i\
541-73-1
99-87-6
1 06-46-7
104-51-8
95-50-1
96-t2-a
1 20-82-1
87-68-3
91-20-3
87-61-6

5 | U
' ; . ' . 5,£- | U /

5
5 - T ;•-. : • . ' • ' : • " ' .
5

t , 5-i 5
. .5.

5
' V S'-'-

5
- v - : , : : v ; ; : 5 1 S : - : : - V . : ; : : - : !

5• ' , 3 ? i S £ W ; - - - : ' - :
i 5

5:-
5
5' '.

i 5
5
5

- ' . :•:&:
10- : -'-S:-... •

U
- : ;:v- U

U
U
U
U
U
U
U

: : , ; S . U . • - . . -
U•:%:•• uuuuuuuuuuu

S u r r o g a t e C o m p o u n d I %Rec | Recovery
( S S ) D i b r o m o f l u o r o m e t h a n e
( S S ) T o l u e n e - d 8 ;
( S S ) p - B r o m o f l u o r o b e n z e n e

106 %
104 %

98 %
86
88
86

L i m i t s (%) |
— 118
— 110
— 116 I

Q u a l i f i e r s :
"U" I n d i c a t e s c ompound was searched for and not d e t e c t e d .
"B" I n d i c a t e s c ompound was f o u n d in the method b lank .
"J" I n d i c a t e s c ompound was i d e n t i f i e d out o f the me thod w o r k i n g

l i m i t s and should be considered an es t imated value.
"D" I n d i c a t e s c o m p o u n d was run at a d i l u t i o n .
"*" I n d i c a t e s s urroga t e recovery is not w i th in method l i m i t s due to matr ix e f f e c t .

N o t e : M e t h o d d e t e c t i o n l i m i t s a r e a p p r o x i m a t e l y 1 / 5 o f r e p o r t i n g l i m i t s .

Environmental S c i e n t i s t s and Engineers, Inc.



V o l a t i l e O r g a n i c C o m p o u n d s Repor t Page 3 of 3

3008-020; T H - 1 9
C l i e n t S a m p l e I D

S a m p l e T a g N o . : 5 5 5 1 5 , 55516
L a b S a m p l e I D : W-98-5-33-4

M a t r i x : Water
Data F i l e n a m e : V O A A 2 0 0 6 . D

EPA M e t h o d : 8260
Date A n a l y z e d : 0 6 / 0 1 / 9 8

A n a l y s t : S B S
U n i t s : / / g / L

T e n t a t i v e l y I d e n t i f i e d C o m p o u n d Concen tra t i on Q u a l i f i e r
Unknown C o n j u g a t e d Compound 8.6

Q u a l i f i e r :
"T" I n d i c a t e s c ompound was t e n t a t i v e l y i d e n t i f i e d by i t s mass s p e c t r u m .

A l l t e n t a t i v e l y i d e n t i f i e d c o m p o u n d s a r e e s t imat ed values .

Environmental Scienti s t s and Engineers, Inc.



V o l a t i l e O r g a n i c C o m p o u n d s R e p o r t P a g e 1 of 3

3008-020; T H - 2 0
C l i e n t S a m p l e I D

S a m p l e T a g N o . : 5 5 5 1 2 , 5 5 5 1 3
L a b S a m p l e I D : W-98-5-33-3

M a t r i x : W a t e r
Data F i l e n a m e : V O A A 2 0 0 5 . D

EPA M e t h o d : 8260
Date S a m p l e d : 0 5 / 2 6 / 9 8

Date A n a l y z e d : 0 6 / 0 1 / 9 8
A n a l y s t : S B S

U n i t s : / / g / L
D i l u t i o n F a c t o r : 1

A n a l y t e
D i c h l o r o d i f l u o r o m e t h a n e
C h l o r o m e t h a n e
V i n y l C h l o r i d e
Bromomethane : ; : t: s; c • • ; ;
C h t o r o e t h a n e
T r i c h l o r o f luorbrhetharie C
1 , 1 - D i c h l o r o e t h e n e
M e t h y l e n e C h l o r i d e
trans-1 ,2-Dichloroe thene
1 , 1 - D i c h l o r o e t h a n e
cis- 1 , 2 - D i c h l o r o e t h e n e
2 , 2 - D i c h l o r o p r o p a n e
B r o m o c h l o r o m e t h a n e

C h l o r o f o r m
1,1 ,1 - T r i c h l o r o e t h a n e
1 , 1 - D i c h l o r o p r o p e n e
C a r b o n T e t r a c h l o r i d e
1 , 2 - D i c h l o r o e t h a n e
Benzene

T r i c h l o r o e t h e n e
1 , 2 - D i c h l o r o p r o p a n e
Dibromomethane

B r o m o d i c h l o r o m e t h a n e
trans-1 , 3 - D i c h I o r o p r o p e n e
T o l u e n e
cis-1 , 3 - D i c h l o r o p r o p e n e
1 , 1 , 2 - T r i c h l o r o e t h a n e
1 ,2-Dibromoethane
1 , 3 - D i c h l o r o p r o p a n e
T e t r a c h l o r o e t h e n e
3 i b r o m o c h l o r o m e t h a n e

C h l o r o b e n z e n e
1 , 1 , 1 , 2 - T e t r a c h l o r o e t h a n e
E t h y l b e n z e n e
m & p - X y ! e n e s

C A S
N u m b e r
75-71-8
74-87-3;
75-01-4:74-97^il:;:,- •-,•.:,<•.• '^
75-00-3;75-63-4|̂ .;;:;.::: ; : :

75-35-4
75-09-2-
1 56-60-5
75-34-3 •
156-59-2
594-20-7;::;
74-97-5
67-66-3x1 ' - ••
71-55-6
563-58-6
56-23-5
107-06-2
71-43-2
79-01-6
78-87-5
74-95-3 ;
75-27-4
10061-02-6
108-88-3
10061-01-5
79-00-5
106-93-4
1 42-28-9
127-18-4
1 24-48-1
108-90-7
630-20-6
100-41-4

Concentra t i on

;':'f&sm^^

8.1

Quant i ta t ion
Limi t s

10
K ' -::,1 : O"- : .::.-

5
m>mM^-:^

10
^:.--'.:-mQ-.-K^

5
•• . 5 . .--

5
• • ' • • . ' " . : . 5 ' • "

Q u a l i f i e r
U-mu -•!-::u••mv.mu

• . - s * ; : - U - v M
Uv.:;---;u ^u

:--.:£U • : • : •
5 U

• 5 . .
5.,-̂ .. :,V;:-S; . ,:>•-, ,
5: • - ' • : . , 5 . - . • • • • : .
5
5
5
5
5

-. :: 5 v ,.
5-.*,,•:.•• &s ^-m
5

.,::•:•-,, . . -vS,- ' • . . • • - , : •
5
5
5
5
5• ' - • - ' 5 :
5

••••"• 5 -. .
5

: = v . : u • • : : ;uu >=/uuuuuuu. ;r*u .••%u
: i l U ; . ; %

U:--^u ::-fuuu
u

•SU ' ;:

uuu

Environmental S c i e n t i s t s and Engineers, Inc.



V o l a t i l e O r g a n i c C o m p o u n d s R e p o r t P a g e 2 of 3

3008-020; T H - 2 0
C l i e n t S a m p l e I D

L a b S a m p l e I D : W-98-5-33-3

o - X y l e n e
S t y r e n e :
B r o m o f o r m
I s o p r o p y l b e n z e n e :
1 ,1 , 2 , 2 - T e t r a c h l o r o e t h a n e
Bromobenzene
1 , 2 , 3 - T r i c h l o r o p r o p a n e
n - P r o p y l b e n z e n e
2 - C h I o r o t o ! u e n e
1 , 3 , 5 - T r i m e t h y l b e n z e n e
4 - C h l o r o t o l u e n e
t -Butylbenzene : : ::<;;;>:
1 , 2 , 4 - T r i m e t h y l b e n z e n e
s -Butylbenzene : i: : ; :
1 , 3-Dich l orob enz ene
p - l s o p r o p y l t o l u e n e ;
1 , 4-Dich l orob enz ene
n-Butylbenzene
1 , 2 - D i c h l o r o b e n z e n e
1 , 2 - D i b r o m o - 3 - c h l o r o p r o p a n e
1 , 2 , 4 - T r i c h l o r o b e n z e n e
H e x a c h l o r o b u t a d i e n e
N a p h t h a l e n e
1 , 2 , 3 - T r i c h I o r o b e n z e n e

106-42-3
100-42-5
75-25-2
98-82-8
79-34-5
108-86-1
96-18-4
103-65-1
95-49-8
108-67-8
106-43-4
98-06-6 : M
95-63-6
135^98>8 ; ;
541-73-1
99-87-6 i
1 06-46-7
104-51-8
95-50-1

I 5
: •.:. I . 5 : - : • • •

5
. . : ; , 5 •..<:;

5' • : - 5 . - " . : . : •
5
5

i 5
i 5

•••-' ft-fl-:^- •'••'

5
- : • 7 ' ' 5 - ' v : • ' : -

5• • -.v 5 -;:•-. •
55 •:• * A

I 5
I 5 - •

96-12-8
1 20-82-1
87-68-3
91-20-3
87-61-6

5
5
5

• 5 - ; - - : v
10

• ' I 5 .

Uu
U

- ••:? U
U• • • / • u - : : ' -u
U
U
U
U

.,,,.. y -- ,- . .
U•.^•-:.U..?:;v.uuuuuuuuuu

( S u r r o g a t e C o m p o u n d
( S S ) D i b r o m o f l u o r o m e t h a n e
( S S ) T o l u e n e - d 8
( S S ) p - B r o m o f l u o r o b e n z e n e

%Rec |
! 104 % |
j 97 % I
i 93 % !

Recovery L i m i t s (%)
86 — 118
88 — 110
86 — 116

Q u a l i f i e r s :
"U" I n d i c a t e s c ompound was searched for and not d e t e c t e d .
"B" I n d i c a t e s c o m p o u n d was f o u n d in the method b lank .
"J" I n d i c a t e s c ompound was i d e n t i f i e d out o f the method working

l i m i t s and s h o u l d be cons idered an e s t i m a t e d value.
"D" I n d i c a t e s c ompound was run at a d i l u t i o n .
"*" I n d i c a t e s surrogate recovery is not w i th in method l i m i t s due to matr ix e f f e c t .

N o t e : M e t h o d d e t e c t i o n l i m i t s a r e a p p r o x i m a t e l y 1 / 5 o f r e p o r t i n g l i m i t s .

Environmental S c i e n t i s t s and Engineers. Inc.



V o l a t i l e O r g a n i c C o m p o u n d s R e p o r t Page 3 of 3

3008-020; T H - 2 0
C l i e n t S a m p l e I D

S a m p l e T a g N o . : 55507, 55508
L a b S a m p l e I D : W-98-5-33-3

M a t r i x : Water
Data F i l e n a m e : V O A A 2 0 0 5 . D

EPA M e t h o d : 8260
Date A n a l y z e d : 0 6 / 0 1 / 9 8

A n a l y s t : S B S
U n i t s :

T e n t a t i v e l y i d e n t i f i e d C o m p o u n d Concentrat ion Q u a l i f i e r

N o T e n t a t i v e l y I d e n t i f i e d C o m p o u n d s were f o u n d .

Q u a l i f i e r :
"T" I n d i c a t e s c ompound was t e n t a t i v e l y i d e n t i f i e d by i t s mass sp e c t rum.
A l l t e n t a t i v e l y i d e n t i f i e d c o m p o u n d s a r e e s t imat ed values .

Environmental S c i e n t i s t s and Engineers, Inc.



V o l a t i l e O r g a n i c C o m p o u n d s R e p o r t Page 1 of 3

3008-020; T H - 2 1
C l i e n t S a m p l e I D

S a m p l e T a g N o . : 5 5 5 2 3 , 55524
L a b S a m p l e I D : W-98-5-33-6

M a t r i x : W a t e r
Data F i l e n a m e : V O A A 2 0 0 8 . D

EPA M e t h o d : 8260
Date S a m p l e d : 0 5 / 2 6 / 9 8

Date A n a l y z e d : 0 6 / 0 1 / 9 8
A n a l y s t : S B S

U n i t s : / / g / L
D i l u t i o n F a c t o r : 1

A n a l y t e
D i c h l o r o d i f l u o r o m e t h a n e
C h l o r o m e t h a n e
V i n y l C h l o r i d e
Bromomethane *--f .••;<.4&'.'*?$?"'* - •C h l o r o e t h a n e
T r i c h l o r o f l u o r o m e t h a r t e i :; i r
1 , 1 - D i c h l o r o e t h e n e
M e t h y l e n e C h l o r i d e : ;
trans-1 , 2 - D i c h l o r o e t h e n e
1 , 1 - D i c h l o r o e t h a n e
cis-1 , 2 - D i c h l o r o e t h e n e
2 , 2 - D i c h l o r o p r o p a n e
B r o m o c h l o r o m e t h a n e
C h l o r o f o r m ;
1 ,1 ,1 - T r i c h l o r o e t h a n e
1 , 1 - D i c h l o r o p r o p e n e
Carbon T e t r a c h l o r i d e
1 ,2-Dichloroe thane
Benzene

T r i c h l o r o e t h e n e
1 , 2 - D i c h l o r o p r o p a n e
Dibromomethane
B r o m o d i c h l o r o m e t h a n e

trans- 1 , 3 - D i c h l o r o p r o p e n e ;
T o l u e n e
cis-1 , 3 - D i c h l o r o p r o p e n e
1 ,1 , 2 - T r i c h l o r o e t h a n e
1 ,2-Dibromoethane
1 , 3 - D i c h l o r o p r o p a n e
T e t r a c h l o r o e t h e n e
D i b r o m o c h l o r o m e t h a n e

Chlorob enz ene : -v:

1 , 1 , 1 , 2 - T e t r a c h l o r o e t h a n e
E t h y l b e n z e n e
m & p - X y l e n e s

C A S
N u m b e r
75-71-8
74-87-3 ;
75-01-4*4-&-s^^m^i
75-00-3'75^9-^m^:m^^
75-35-4
75-09-2 :.-:r.\,:: : - v : , ; - . : : . - .
1 56-60-5
75-34-3
156-59-2
594-20-7
74-97-5
67-66-3 ' • ' ; ,
71-55-6
563-58-6 : :56-23-5
107-06-2
71-43-2 |
79-01-6
78-87-5
74-95-3
75-27-4
10061-02-6 ,
108-88-3i X ) 0 6 i - o t - 5 ; ;- v
79-00-5
106-93-4
142-28-9
127-18-4
124-48-1
108-90-7
630-20-6
100-4T-4

Concen tra t i on

• • • . • : • . . . > ! '':'. ':'+: ''-•' .- •'•:• y '•'•: -i;

• ' : 1 2 ' ; . . / • : :

7.8

Quant i ta t i on
L i m i t s Q u a l i f i e r

10 U
••":• ::1,0-.-::::-r r :

5m^mmm\
10m^ ^Q^rnm: .
5:;-:- .•:.<. 5 £:vr---:

5
-..-.. .;5 : ,:?•" '

5

U
U-;a^u -mu

.:>WU v;.!;
U
Uuu• ;>..•-.: 5, ;-••:•• •-,••• u ••?••

5 \ U' • - . : : - ' 5 - ; : x : - v : r ; : : -
5

: • - . - - • : : - . . . 5 - ; • • / , ' .
5

:••:• U ."
U

-;:>•:,. U -:
U

' • • • ' 5 . • ; . - ; - : , , • • • i U
5 I U
5 |. U
5 | U5." -••;/•
5: • & • " • • . • ; 5 ; : - ; : - v
5

;•-•>•."• • • 5 - - : ' i : v - : : ;:,.

uuuu
,- : U -:x

5 i U
5 V:
5

. . : - . 5 . ' : : • ' '
5

. . - : - ; " ' .5;.. - ' • ' . - ; ' -
5

:^ ' - 5.:̂ : ' ' '
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V o l a t i l e Organic C o m p o u n d s Report Page 2 of 3

3008-020; T H - 2 1
C l i e n t S a m p l e I D

L a b S a m p l e I D : W-98-5-33-6

o - X y l e n e
S t y r e n e ' . ' : • . . ; : , :
B r o m o f o r m
I s o p r o p y l b e n z e n e
1 , 1 , 2 , 2 - T e t r a c h l o r o e t h a n e
Bromobenzene I « -r
1 , 2 , 3 - J r i c h l o r o p r o p a n e
n - P r o p y l b e n z e n e ;
2 - C h l o r o t o l u e n e
1,3 ,5-Trimethylbenzene
4 - C h l o r o t o I u e n et-Buiylbenzene:M:S';:;,-!X;::if; : • - .".• /::

1 ,2,4-Trimethyl benzenes-Butylbenzene^?jiw??|f^;;. : • ' •,••
1 ,3-Dich lorob enzene
p - l s o p r o p y l t o l u e n e :

 ;

1 ,4-Dich lorobenzene
n-Butylbenzene :1 , 2 - D i c h l o r o b e n z e n e
1 ,2-Dibromo-3-ch l oropropane
1 , 2 , 4 - T r i c h l o r o b e n z e n e
H e x a c h l o r o b u t a d i e n e : ? :
N a p h t h a l e n e
1 , 2 , 3 - T r i c h l o r o b e n z e n e

106-42-3
•100-42-5 - f
75-25-2
98-82-8
79-34-5
108-86-1 • ; : ' . ' . : . ; | ' • • : • / , • • / • > •
96-18-4 |
103-65-1
95-49-8 I
108-67-8 :
106-43-4

;98,06-6.::Hv::m;.;.. -m:95-63-6
135-98-S ; -.: ,-yS?:: : V>
541-73-199-87-6 •••;, . . \ . • ' • ' * , ; • • • ' . . ; - .
106-46-7
104-51-8 i
95-50-1
96-12-8
1 20-82-1
87-68-3 • • - . |
91-20-3
87-61-6 • f

5
. . • . ; - . 5 • • ' - • '

5; . :-:• ;,:..,;,:: 5 - , , , . •;
5

• • • • :^5--:::. : : • :
5

• : • - . - S - V . - . - - • '
5• , , : - : 5 . - ' - : • •
5. ^mmi--
5;•.£•. ^5-'^. - .
5

' . - • • • • : . - 5 , : . ' ^ . :
5

• • ' - •-?•&¥ - :
5

.- : -5:->
5

• : • ' : 5 ? :-~. ••--•
10';•••• - : 5 \ , ; : . ; : •

uuu
U U -:hu
::- ; .V, U : ; . ;

: -u
: - • . - • U • ' : :

U
' : ' ? • . { • U ' . , :u
^ V ' - U • : : ' # ,

U
: x f : : , . U ,. ^

U-.-• u :.auuu
: - : U • - • :

U
(J .-•••:
U
U

( S u r r o g a t e C o m p o u n d
( S S ) D i b r o m o f l u o r o m e t h a n e
( S S ) T o l u e n e - d 8
( S S ) p - B r o m o f l u o r o b e n z e n e

!%Rec !
i 98 % i
i 100 % |
! 92 % |

Recovery Limi t s (%)
86 — 118
88 -- 110
86 — 116

Q u a l i f i e r s :
"U" I n d i c a t e s c ompound was searched for and not d e t e c t e d .
"B" I n d i c a t e s compound was f o u n d in the me thod b l a n k .

I n d i c a t e s c ompound was i d e n t i f i e d out o f the method working
l i m i t s and s h o u l d be c on s ider ed an e s t ima t ed value.
I n d i c a t e s c o m p o u n d was run at a d i l u t i o n .
I n d i c a t e s s u r r o g a t e recovery i s not w i th in method l i m i t s due to ma tr i x e f f e c t .

" J "
"D"
ti »n

N o t e : M e t h o d d e t e c t i o n l i m i t s a r e a p p r o x i m a t e l y 1 / 5 o f r e p o r t i n g l i m i t s .

Environmental Sci en t i s t s and Engineers, Inc.



V o l a t i l e O r g a n i c C o m p o u n d s Repor t Page 3 of 3

3008-020; T H - 2 1
C l i e n t S a m p l e I D

S a m p l e T a g N o . : 55523, 55524
L a b S a m p l e I D : W-98-5-33-6

M a t r i x : W a t e r
Data F i l e n a m e : V O A A 2 0 0 8 . D

EPA M e t h o d : 8260
Date A n a l y z e d : 0 6 / 0 1 / 9 8

A n a l y s t : S B S
U n i t s : / / g / L

T e n t a t i v e l y I d e n t i f i e d Compound Concentration Q u a l i f i e r

N o T e n t a t i v e l y I d e n t i f i e d C o m p o u n d s were f o u n d .

Q u a l i f i e r :
"T" I n d i c a t e s c ompound was t e n t a t i v e l y i d e n t i f i e d by i t s mass s p e c t r u m .

A l l t e n t a t i v e l y i d e n t i f i e d c o m p o u n d s a r e e s t ima t ed values.

Environmental S c i e n t i s t s and Engineers. Inc.



V o l a t i l e O r g a n i c C o m p o u n d s R e p o r t P a g e 1 of 3

3008-020; T H - 2 2
C l i e n t S a m p l e I D

S a m p l e T a g N o . : 5 5 5 1 9 , 55520
L a b S a m p l e I D : W-98-5-33-5

M a t r i x : W a t e r
Data F i l e n a m e : VOAA2007.D

EPA M e t h o d : 8260
Date S a m p l e d : 0 5 / 2 6 / 9 8

Date A n a l y z e d : 0 6 / 0 1 / 9 8
A n a l y s t : S B S

Unit s: fJQ/L
D i l u t i o n F a c t o r : 1

A n a l y t e
D i c h l o r o d i f l u o r o m e t h a n e
C h l o r o m e t h a n e
V i n y l C h l o r i d e
Bromomethane
C h l o r o e t h a n e
T r i c h l o r o f l u o r o m e t h a n e
1 , 1 - D i c h l o r o e t h e n e
M e t h y l e n e C h l o r i d e
trans-1 , 2 - D i c h l o r o e t h e n e
1 , 1 - D i c h l o r o e t h a n e
cis-1 , 2 - D i c h l o r o e t h e n e
2 , 2 - D i c h l o r o p r o p a n e
S r o m o c h l o r o m e t h a n e
C h l o r o f o r m
1 ,1 ,1 - T r i c h l o r o e t h a n e
1 , 1 - D i c h l o r o p r o p e n e

C A S
N u m b e r
75-71-8
74-87-3
75-01-4
74-97-5 V
75-00-3
7 5-69-4 :,€
75-35-4
75-09-2
156-60-5
75-34-3
156-59-2
594-20-7
74-97-5
67-66-3
71-55-6
563-58-6 :

Carbon T e t r a c h l o r i d e ! 56-23-5
1 , 2 - D i c h l o r o e t h a n e
Benzene

T r i c h l o r o e t h e n e
1 , 2 - D i c h l o r o p r o p a n e
D i b r o m o m e t h a n e
B r o m o d i c h l o r o m e t h a n e

trans-1 , 3 - D i c h l o r o p r o p e n e
T o l u e n e
cis-1 , 3 - D i c h l o r o p r o p e n e
1 , 1 , 2 - T r i c h l o r o e t h a n e
1 , 2 - D i b r o m o e t h a n e
1 , 3 - D i c h l o r o p r o p a n e
T e t r a c h l o r o e t h e n e
D i b r o m o c h l o r o m e t h a n e
C h l o r o b e n z e n e
1 , 1 ,1 , 2 - T e t r a c h l o r o e t h a n e
E t h y l b e n z e n e

m & p - X y l e n e s

107-06-2
71-43-2
79-01-6
78-87-5
74-95-3
75-27-4
10061-02-6
108-88-3
10061-01-5
79-00-5
106-93-4
1 42-28-9
127-18-4
1 24-48-1
108-90-7
630-20-6
100-41-4

Concentrat ion

••••'"••^:'.-'.--:: ."V":-:' . • . .M

.,,, .,9 . : . : :

17

Quanti tat ion
Limit s

10
; : / • - . • • - - T O

5
:iO ^.VjtO •^-•••

10
;:>

:"" v:vV::(::TO ' ' -
5

••• ••".": 5-
5
5 '
5

v-5
5

; , ' - , . - ,.:::5 ' "
5

: "-":.5 ' -
5

. - :5 :
5
5
5

: • - • • < : ; ' 5
5

:• v- <•.•: 5 : , - .
5

, / . : : 5
5
5
5
5
5

• V ; . " . : : : 5 -
5

• • • • • ' ; - 5
5

Q u a l i f i e r
Uu
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U
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V o l a t i l e O r g a n i c C o m p o u n d s R e p o r t Page 2 of 3

3008-020; T H - 2 2
C l i e n t S a m p l e I D

L a b S a m p l e I D : W-98-5-33-5

o - X y l e n e
S t y r e n e
B r o m o f o r m
I s o p r o p y l b e n z e n e
1 ,1 , 2 , 2 - T e t r a c h l o r o e t h a n e
Bromobenzene i
1 , 2 , 3 - T r i c h l o r o p r o p a n e
n - P r o p y l b e n z e n e
2 - C h l o r o t o l u e n e
1 , 3 , 5 - T r i m e t h y l b e n z e n e
4 - C h l o r o t o l u e n e
t -Buty!benzene ; : ; ;:: :;;;: ; ;:; :1 , 2 , 4 - T r i m e t h y l b e n z e n e
s-Butytbenzene ; : : : • :
1 ,3-Dich lorobenzene
p - l s o p r o p y l t o l u e n e • :
1 ,4-Dichlorobenzene
n-Butyl benzene :
1 , 2 - D i c h l o r o b e n z e n e
1 , 2 - D i b r o m o - 3 - c h t o r o p r o p a n e
1 , 2 , 4 - T r i c h l o r o b e n z e n e
H e x a c h l o r o b u t a d i e n e
N a p h t h a l e n e
1 , 2 , 3 - T r i c h l o r o b e n z e n e

106-42-3 i
100-42-5 [
75-25-2
98-82-8
79-34-5
108-86-1
96-18-4
103-65-1
95-49-8
108-67-8
1 06-43-4
98-06-6.-;,-;. :.S;0;: ' .:>;;::
95-63-6T35-98r8:.-.::-m;|:::. -tN:
541-73-1
99-87-6
106-46-7
104-51-8
95-50-1
96-12-8
1 20-82-1
87-68-3
91-20-3
87-61-6 :r

5 U
5 [ U
5

' - i .5 , : - ; .
5

-, 5 •".:
i 5. " : • . • . • { 5 - • •
i 5

- ' - I ' 5

' • : '^,.-;'M^-'^- • • ; : ' - - '

.

5
<:. - 5,-:. .•:•::' . . . - . - .

5• . 5 ••-•:•: .,
5
5
5

U
U ::-
U:,. U ••.:;
U
U
U
U
U

' . • ^ - U ' < ! • ' ,U;^u ••/£.
U••••-*:• U -.-:
U

5 i : U
5
5
5
5 ' ..

10
5

U
U
U
U ... :
U
U

[ S u r r o g a t e C o m p o u n d i%Rec I Recovery Limi t s (%)
(SS) D i b r o m o f l u o r o m e t h a n e | 98 %
( S S ) T o l u e n e - d S
{ S S ) p - B r o m o f l u o r o b e n z e n e

97 %
86 — 118
88 • — 110

93 % ! 86 — 116
Q u a l i f i e r s :

"U"
"B"
" J "

I n d i c a t e s c ompound was searched for and not d e t e c t e d .
I n d i c a t e s compound was f o u n d in the method b lank.
I n d i c a t e s compound was i d e n t i f i e d out of the method working
l i m i t s and s h o u l d be cons idered an e s t imated value.
I n d i c a t e s c o m p o u n d was run at a d i l u t i o n .

"*" I n d i c a t e s s u rroga t e recovery is not w i t h i n method l i m i t s due to matr ix e f f e c t .
N o t e : M e t h o d d e t e c t i o n l i m i t s ar e a p p r o x i m a t e l y 1 /5 o f r e p o r t i n g l i m i t s .

Environmental S c i e n t i s t s and Engineers, Inc.



V o l a t i l e O r g a n i c C o m p o u n d s R e p o r t Page 3 of 3

3008-020; T H - 2 2
C l i e n t S a m p l e I D

S a m p l e T a g N o . : 5 5 5 1 9 , 55520
L a b S a m p l e I D : W-98-5-33-5

M a t r i x : Water
Data F i l e n a m e : V O A A 2 0 0 7 . D

ERA M e t h o d : 8260
Date Analyzed: 0 6 / 0 1 / 9 8

A n a l y s t : S B S
U n i t s : / / g / L

T e n t a t i v e l y I d e n t i f i e d Compound Concentration Quali f ier

N o T e n t a t i v e l y I d e n t i f i e d C o m p o u n d s were f o u n d .

Q u a l i f i e r :
"T" I n d i c a t e s c o m p o u n d was t e n t a t i v e l y i d e n t i f i e d by i t s mass s p e c t rum.

A l l t e n t a t i v e l y i d e n t i f i e d c o m p o u n d s a r e e s t ima t ed values.

Environmental S c i e n t i s t s and Engineers, Inc.



V o l a t i l e Organic C o m p o u n d s Repor t P a g e 1 of 3

3008-020; T H - 2 3
C l i e n t S a m p l e I D

S a m p l e T a g N o . : 55507, 55508
L a b S a m p l e I D : W-98-5-33-2

M a t r i x : W a t e r
Data F i l e n a m e : V O A A 2 0 0 4 . D

EPA M e t h o d : 8260
Date S a m p l e d : 0 5 / 2 6 / 9 8

Date A n a l y z e d : 0 6 / 0 1 / 9 8
A n a l y s t : S B S

U n i t s : jjgll
D i l u t i o n F a c t o r : 1

A n a l y t e
D i c h l o r o d i f l u o r o m e t h a n e
C h l o r o m e t h a n e
V i n y l C h l o r i d e
Bromomethane : ; > : ; ;
C h l o r o e t h a n e
T r i c h l o r o f l u o r o m e t h a n e ;
1 , 1 - D i c h l o r o e t h e n e
M e t h y l e n e C h l o r i d e
trans-1 , 2 - D i c h l o r o e t h e n e
1 , 1 -Dich loro e thane
cis-1 , 2 - D i c h l o r o e t h e n e
2 , 2 - D i c h l o r o p r o p a n e
B r o m o c h l o r o m e t h a n e
C h l o r o f o r m

C A S
Number Concentrat ion
75-71-8
74-87-3
75-01-4
74-97-5' •'^::^-,:^m^-[
75-00-3
75r6S-4^v^r/^ I ' - . - ' - a75-35-4
75-09-2 : - ' ^ • : . ; • : : . .;:
1 56-60-5
75-34-3
156-59-2
594-20-7
74-97-5
67-66-3

1 , 1 , 1 - T r i c h l o r o e t h a n e 171-55-6
1 , 1 - D i c h l o r o p r o p e n e 563-58-6
Carbon T e t r a c h l o r i d e ! 56-23-5
1 , 2 - D i c h l o r o e t h a n e [ 107-06-2
Benzene 1 71 -43-2
T r i c h l o r o e t h e n e (79-01-6
1 , 2 - D i c h l o r o p r o p a n e 78-87-5
Dibromome thane J74-95-3
B r o m o d i c h l o r o m e t h a n e 75-27-4
t r a n s - 1 , 3 - D i c h l o r o p r o p e n e !l0061-02^6
T o l u e n e
cis-1 , 3 - D i c h I o r o p r o p e n e
1 ,1 , 2 - T r i c h l o r o e t h a n e
1 ,2-Dibromoe thane
1 , 3 - D i c h l o r o p r o p a n e
T e t r a c h l o r o e t h e n e
Dibromoch loromethane

C h l o r o b e n z e n e

108-88-3
10061-01-5
79-00-5
106-93-4
142-28-9
127-18-4
124-48-1
108-90-7

1 , 1 , 1 , 2 - T e t r a c h l o r o e t h a n e j 630-20-6
E t h y l benzene
m & p - X y l e n e s

100-41-4

;- .-:: .•-;. |:> ;;:••-. :::.:..> -.; | |x':::;::':' : ::

: ; " ! ; v . : : :
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Quant i ta t i on j
Limits I Q u a l i f i e r
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31

5 j U
• 5 ! U

5 i U- ' & - W - : - | u :

5' : ' "5-^:--- /
5

•'*" :::.-<5;>::^-" -.
5

' : : 5 - - - .
5

• ' • • , " 5 : - V v -
5

.•5^:'\--
5
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u
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V o l a t i l e O r g a n i c C o m p o u n d s R e p o r t Page 2 of 3

3008-020; T H - 2 3 L a b S a m p l e I D : W-98-5-33-2
C l i e n t S a m p l e I D

o - X y l e n e
S t y r e n e
Bromoform
I s o p r o p y l b e n z e n e
1 ,1 , 2 , 2 - T e t r a c h l o r o e t h a n e
Bromobenzene :1 , 2 , 3 - T r i c h l o r o p r o p a n e
n-Propylbenzene ::2 - C h l o r o t o l u e n e

106-42-3
100-42-5
75-25-2
98-82-8
79-34-5
108-86- to
96-18-4
103-65-1; [
95-49-8

1 , 3 , 5 - T r i m e t h y l b e n z e n e J108-67-8
4-Chloro to luen . e
t-Butyibenzene f: ; - ; x ::-S ; : :-. " ' "1 , 2 , 4 - T r i m e t h y l b e n z e n e
s-Butytbenzene W - : ; y - ; : i ; : - : ; : ; ; : : • : • - • ' • ' : '
1 , 3 - D i c h l o r o b e n z e n e
p - l s o p r o p y l t o l u e h e
1 ,4-Dichlorobenzene
n-Butylbenzene
1 , 2-Dich l orob enz ene
1 , 2 - D i b r o m o - 3 - c h l o r o p r o p a n e
1 , 2 , 4 - T r i c h l o r o b e n z e n e

106-43-4
98-06-6 s ; , . . : '
95-63-6
135-98-8;;
541-73-1
99-87-6 : ; ;
106-46-7
104-51-8
95-50-1
96-12-8
1 20-82-1

H e x a c h f o r o b u t a d i e n e i 87-68-3 . ; • ; :N a p h t h a l e n e
1 , 2 , 3 - T r i c h l o r o b e n z e n e

91-20-3
87-61-6

5
' • 5 • - . .

5: • : • • ;-a5..-.r?----
5:- ". -^S J-/->
5
5 • • • • -
5
5
5

• : . . . : ; = - : , 5 .:̂ :,:"
5:- --..5 y^-
5• ' ; 5 ' . . :
5: :.5 -,:-: ".
5

• • • • • 5 : ' • ; - '
5

. - . ' . . - ' : - 5 :-:>:.-,
10

' . " : . 5 * • • " • . ' : • '

u
• v - . U : = •

U
:>>-S U :

U/ : • : - : : u • ' . - ?
U
U : - -uuuf :-•-', ::;u ,v^u

v-̂ ::.U '•&.
U=;>/-u v-:iuuuu ;:uuu

•^:,".U - : : '

S u r r o g a t e C o m p o u n d |%Rec !
( S S ) D i b r o m o f l u o r o m e t h a n e
( S S ) T o l u e n e - d 8
( S S ) p - B r o m o f l u o r o b e n z e n e

101 % i
97 % |
94 % !

Recovery L i m i t s (%)
86 — 118
88 — 110
86 — 116

Q u a l i f i e r s :
"U" I n d i c a t e s c o m p o u n d was searched for and not d e t e c t e d .
"B" I n d i c a t e s c o m p o u n d was f o u n d in the method b l a n k .
"J" I n d i c a t e s c o m p o u n d was i d e n t i f i e d ou t o f th e method work ing

l i m i t s and s h o u l d be c o n s i d e r e d an e s t i m a t e d value.
"D" I n d i c a t e s c o m p o u n d was run at a d i l u t i o n .
"*" I n d i c a t e s s u r r o g a t e recovery i s not w i t h i n method l i m i t s due to m a t r i x e f f e c t .

N o t e : M e t h o d d e t e c t i o n l i m i t s a r e a p p r o x i m a t e l y 1 /5 o f r e p o r t i n g l i m i t s .

Environmental S c i e n t i s t s and Engineers. Inc.
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3008-020; T H - 2 3
C l i e n t S a m p l e I D

S a m p l e T a g N o . : 55507, 55508
L a b S a m p l e I D : W-98-5-33-2

M a t r i x : W a t e r
Data F i l e n a m e : VOAA2004.D

ERA M e t h o d : 8260
Date A n a l y z e d : 0 6 / 0 1 / 9 8

A n a l y s t : S B S
U n i t s : / / g / L

T e n t a t i v e l y I d e n t i f i e d C o m p o u n d Concentra t i on Q u a l i f i e r

N o T e n t a t i v e l y I d e n t i f i e d C o m p o u n d s were f o u n d .

Q u a l i f i e r :
"T" I n d i c a t e s c ompound was t e n t a t i v e l y i d e n t i f i e d by i t s mass s p e c t r u m .

A l l t e n t a t i v e l y i d e n t i f i e d c o m p o u n d s a r e e s t ima t ed values .

Environmental S c i e n t i s t s and Engineers, Inc.



V o l a t i l e Organi c C o m p o u n d s R e p o r t Page 1 of 3

3008-020; T H - 2 4
C l i e n t S a m p l e I D

S a m p l e T a g N o . : 55504, 55505
L a b S a m p l e I D : W-98-5-33-1

M a t r i x : W a t e r
Data F i l e n a m e : V O A A 2 0 0 3 . D

ERA M e t h o d : 8260
Date S a m p l e d : 0 5 / 2 6 / 9 8

Date A n a l y z e d : 6 / 1 , 4 / 9 8
A n a l y s t : S B S

U n i t s :
D i l u t i o n Factor: 5, 1

A n a l y t e
D i c h l o r o d i f l u o r o m e t h a n e
C h l o r o m e t h a n e '•'.. ;
V i n y l C h l o r i d e
Brorriomethane • :s ; : :: !?;? • > ' •
C h l o r o e t h a n e
T r i c h l o r o f l u o r o m e t h a n e ;P ;
1 , 1 - D i c h l o r o e t h e n e
M e t h y l e n e C h l o r i d e :*
trans-1 , 2 - D i c h l o r o e t h e n e
1 , 1 - D i c h I o r o e t h a n e
cis-1 , 2 - D i c h l o r o e t h e n e
2 , 2 - D i c h l o r o p r o p a n e
B r o m o c h l o r o m e t h a n e

C h l o r o f o r m
1 , 1 ,1 - T r i c h l o r o e t h a n e
T / 1 - D i c h l o r o p r o p e n e :
Carbon T e t r a c h l o r i d e
1 ,2-Dich loro e thane

C A S
N u m b e r
75-71-8
74-87-3 •
75-01-4
74^9*&%*:-- • v̂ ;̂- ' ^
75-00-3:75^69-4 •.̂ =î  -^:?mm
75-35-4:75-09-2:.-:;:-V ' ^ " ^,
1 56-60-5
75-34-3
1 56-59-2
594-20-7
74-97-5
67-66-3
71-55-6
563-58-6
56-23-5

Concentrat ion
. J V . . V ;

' ' : : : : ; ; : - ' - : ' i x • ! " . ' ' . -

107-06-2
Benzene | 71 -43-2 j
T r i c h l o r o e t h e n e
1 , 2 - D i c h l o r o p r o p a n e
Dibromomethane
B r o m o d i c h l o r o m e t h a n e

trans-1 , 3 - D i c h l o r o p r o p e n e
T o l u e n e
cis-1, 3 - D i c h l o r o p r o p e n e :
1 , 1 , 2 - T r i c h l o r o e t h a h e
1 ,2-Dibromoe thane
1 , 3 - D i c h l o r o p r o p a n e
f e t r a c h l o r o e t h e n e
D i b r o m o c h l o r o m e t h a n e

Chlorobenzene
1 , 1 , 1 , 2 - T e t r a c h l o r o e t h a n e
• t h y l b e n z e n e

m & p - X y l e n e s

79-01-6
78-87-5
74-95-3
75-27-4
10061-02-6
108-88-3
10061-01-5
79-00-5
106-93-4
1 42-28-9
127-18-4
124-48-1
108-90-7
630-20-6
100-41-4

530

Quant i ta t i on
Limit s

10: y : v : . :: .X:, l;o- : :^ • . • " :
5
10i^mmtoK^^m
5i^/-^.m^--::m
5

- : i : v - y - - : - v 5 W - " '•'••••:•
5::-::-::;:;::'5:!-y--: -v v
5

:>:-; : : - i - : - . . 5 m - : V - - : V ; t
5^•^mm^-'^
5

-••' - - - : A 5 - . y . - -.
5

- . • : . 5 V . : '
5

• • ' • ; 4 . 5 : : x A : - - ,y :

5• : ; . > - . ' -, ::^ :5t:; :: : • - : : ; •
5

^:m$m^ : • • • •
5, ••-;-5v : ;- . - - •.:•:
5

25
5

- • . viS^.- ' - • : - :

5;.."::;.%5;v.-:-"^-
5

Q u a l i f i e r
U

. ' • - : U > ; ?
Ul::^v-m
UMSiu^m-ui-: •*%**. •:-«,uu :-mu

• • - • • • • ' U V - : ; . iu: -5-U ' : • :u
: V - ' ^ U :.V|u- •:• u -v:uuu
. - , : ; : U :;

U-•,::-:-u. .:%u
• v ' U ; - ; .uuu

Du.-:U ::;;:
U

. ; , U : ! K
U
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V o l a t i l e O r g a n i c C o m p o u n d s R e p o r t P a g e 2 of 3

3008-020; T H - 2 4
C l i e n t S a m p l e I D

L a b S a m p l e I D : W-98-5-33-1

o - X y l e n e
S t y r e n e
B r o m o f o r m
I s o p r o p y l b e n z e n e

106-42-3 | 5 .
100-42-5 f I 5 :
75-25-2
98-82-8

1 ,1 , 2 , 2 - T e t r a c h l o r o e t h a n e 79-34-5
Bromobenzene {108-86-1

5
- ' v 5 ^ - . ' , - . . . • -

I 5
1 , 2 , 3 - T r i c h l o r o p r o p a n e j 96-1 8-4
n - P r o p y l b e n z e n e 103-65-1 f
2 - C h l o r o t o l u e n e 95-49-8
1 , 3 , 5 - T r i m e t h y l b e n z e n e 108-67-8
4 - C h l o r o t o l u e n e j 1 06-43-4t -Butytbenzene ; : : :v : : ;: ::1 , 2 , 4 - T r i m e t h y l b e n z e n e
s -Butylb enzehe i ; ' ' £ % ; • • ' •••- : . u
1 , 3-Dich l orob enz ene
p - l s o p r o p y l t o l u e n e
1 ,4-Dichlorobenzene
n-Butylb enzene

98-06-6 -
95-63-6
1 35-98-8 ;;--:::-a;::: -,:.-•;;,;•
541-73-1
99-87-6
1 06-46-7
104-51-8 t

1 , 2 - D i c h l o r o b e n z e n e j 95-50-1
1 ,2-Dibromo-3-ch toropropane
1 , 2 , 4 - T r i c h l o r o b e n z e n e
- i e x a c h f o r o b u t a d i e n e

N a p h t h a l e n e
1 , 2 ,3-Tri ch l orob enzene

96-12-8
1 20-82-1
87-68-3 | ;
91-20-3 |
87-61-6 [

• • • : . , " • • • 5 ; y . - v '
5

•••"• 5 ^•/•- : '
5

' ' • • : 5 - ' . • , : -
5

•• ..• •••••- •£•--. -.•-.••- •:-; :- :- .• - •. :•- - . - . - • - • ' • - ' . ' * V . . ' - , • : . - : ' - : . . : • - . - . •. - . . . X - - ..- ,*̂ : -.--••.•:-. .-.-.• ::-:-- • . •:
5

• : - : - ; t : " - T 5 ' . : ^ i S : ? ; ; ' : ? ^
5

-vr-7&^^^r • ' •
5

- •- ; /&-••- •-
5

• 5 • - • : . • • . - • . :

5.••'^:5-^:::+:>
10

. •-.•.•••: -5? *•:'«

U
Uuuuuu

• U : ;--:
U

• •'•••: U -A
U•:; .̂u-:sumi-v -muv::.vu mu

• : - = • : : U :•••••••
U,-if u •:>;
U,:mu -,au

: V * ' U '':<-

S u r r o g a t e C o m p o u n d
( S S ) D i b r o m o f l u o r o m e t h a n e
( S S ) T o l u e n e - d 8
( S S ) p - B r o m o f l u o r o b e n z e n e

i %Rec !
I 97 % i
I 103 % j! 101 % i

Recovery Limi t s {%)
86 — 118
88 — 110
86 — 116

Q u a l i f i e r s :
"U" I n d i c a t e s c ompound was searched for and not d e t e c t e d .
"B" I n d i c a t e s c o m p o u n d was f o u n d in the method b l a n k .
"J" I n d i c a t e s c o m p o u n d was i d e n t i f i e d out o f the method work ing

l i m i t s and s h o u l d be c on s id er ed an e s t i m a t e d va lue .
I n d i c a t e s compound was run at a d i l u t i o n .
I n d i c a t e s s u r r o g a t e recovery i s not w i t h i n method l i m i t s due to matr ix e f f e c t .

D-
« * «

N o t e : M e t h o d d e t e c t i o n l i m i t s a r e a p p r o x i m a t e l y 1 / 5 o f r e p o r t i n g l i m i t s .

Environmental S c i e n t i s t s and Engineers, Inc.
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3008-020; T H - 2 4
C l i e n t S a m p l e 10

S a m p l e T a g N o . : 55504, 55505
L a b S a m p l e I D : W-98-5-33-1

M a t r i x : W a t e r
Data F i l e n a m e : V O A A 2 0 0 3 . D

EPA M e t h o d : 8260
Date A n a l y z e d : 6 / 1 , 4 / 9 8

A n a l y s t : S B S
U n i t s : / / g / L

T e n t a t i v e l y I d e n t i f i e d C o m p o u n d Concentrat ion Q u a l i f i e r

N o T e n t a t i v e l y I d e n t i f i e d C o m p o u n d s were f o u n d .

Q u a l i f i e r :
"T" I n d i c a t e s c o m p o u n d was t e n t a t i v e l y i d e n t i f i e d by i t s mass spe c trum.

A l l t e n t a t i v e l y i d e n t i f i e d c o m p o u n d s a r e e s t ima t ed value s .

Environmental Scienti s t s and Engineers, Inc.



Environmental Scient i s t s and Engineers, Inc.

APPENDIX 5.6
T O T A L V O L A T I L E P E T R O L E U M H Y D R O C A R B O N S ( T V P H )

A N D
T O T A L E X T R A C T A B L E P E T R O L E U M H Y D R O C A R B O N S

( T E P H ) I N G R O U N D W A T E R
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P e t r o l e u m H y d r o c a r b o n s Repor t Page 1 of 1

3008-020; T H - 1 0

EPA M e t h o d :
L a b S a m p l e I D :
Matrix:
T a g Number:
Date S a m p l e d :

mod. 8 0 1 5 / m o d . 8100
98-5-8-3Water
55492, -493, -494
0 5 / 0 8 / 9 8

V o l a t i l e s D i l u t i o n F a c t o r : 1

Analys t: R S V W D P D
V o l a t i l e s Date A n a l y z e d : 0 5 / 1 1 /98Date Extracted: 0 5 / 1 5 / 9 8

Extrac tab l e s Date A n a l y z e d : 0 5 / 1 9 / 9 8
U n i t s :

Extrac tab l e s D i l u t i o n Factor: 1

Analyt e
T o t a l V o l a t i l e H y d r o c a r b o n sT o t a l E x t r a c t a b l e H y d r o c a r b o n s

CASN u m b e r
N A
N A

Concentration
770
1100

Reporting
Limits
500

1000
Qual i f i e r

[ S u r r o g a t e Compound
( S S ) a , a , a - T r i f l u o r o t o l u e n e
( S S ) F l u o r o b e n z e n e( S S ) o - T e r p h e n y l

%Recovery
110 %
122 %

19 % *

Q u a l i f i e r s :
"U" I n d i c a t e s compound was searched for and not de t e c t ed
at or above the method detect ion l imit .
"B" I n d i c a t e s compound was f o u n d in the method blank andhas been corrected.
"J" I n d i c a t e s compound was i d e n t i f i e d out of the method working
l i m i t s and should be considered an estimated value.
" * " I n d i c a t e s surrogate is ou t s ide of recovery l imi t s due to matrix e f f e c t .

Environ mental Scientist! «ad Engineer!, Inc.



P e t r o l e u m H y d r o c a r b o n s Report Page 1 of 1

3008-020; T H - 1 6

EPA Method:
L a b S a m p l e I D :
Matrix:
T a g Number:Date S a m p l e d :

mod. 8015/mod . 8100
98-5-8-1
Water
64496, -497, -498
0 5 / 0 8 / 9 8

V o l a t i l e s Di lu t i on Factor: 1

Analys t : R S W / D P D
V o l a t i l e s Date Analyzed: 0 5 / 1 1 / 9 8

Date Extracted: 0 5 / 1 5 / 9 8Extrac tab l e s Date A n a l y z e d : 0 5 / 1 9 / 9 8
Units: / / g / L

Extrac tab l e s Dilu t i on Factor: 1

Analy t e
T o t a l V o l a t i l e Hydrocarbon sT o t a l Extrac table H y d r o c a r b o n s

CASNumber
N A
N A

Concentration
740

Reporting
Limits
500
1000

Qual i f i e r
U

[ S u r r o g a t e Compound
( S S ) a,a,a-Trif luoro to luene( S S ) F l u o r o b e n z e n e
( S S ) o - T e r p h e n y l

% Recovery
81 %

106 %
67 %

Q u a l i f i e r s : "U" I n d i c a t e s compound was searched for and not detec ted
at or above the method detec t ion limit.
"B" I n d i c a t e s compound was f o u n d in the method b lank andhas been corrected.
"J" I n d i c a t e s compound was i d e n t i f i e d out of the method working
l i m i t s and should be considered an est imated value.
" * " I n d i c a t e s surrogate is outs ide of recovery l i m i t s due to matrix e f f e c t .

Environment*] Scientis t! ud Engineers, Inc.



P e t r o l e u m H y d r o c a r b o n s Repor t Page 1 of 1

3008-020; T H - 1 8

EPA M e t h o d :Lab S a m p l e ID:
Matrix:
T a g N u m b e r :
Date S a m p l e d :

mod. 8015/mod . 8100
98-5-8-2W a t e r
64500,-501,-502
0 5 / 0 8 / 9 8

V o l a t i l e s D i l u t i o n Fac tor: 1

Analys t: R S W / D P D
V o l a t i l e s Date Analyzed: 05/14/98

Date Extracted: 0 5 / 1 5 / 9 8
Extrac tab l e s Date A n a l y z e d : 0 5 / 1 9 / 9 8

Unit s:
Ex trac tab l e s D i l u t i o n Factor: 1

A n a l y t e
T o t a l V o l a t i l e H y d r o c a r b o n s
T o t a l Ex trac tab l e H y d r o c a r b o n s

CASN u m b e r
N A
N A

Concentration
Report ing

Limits
500
1000

Qual i f i e r
U
U

S u r r o g a t e Compound
( S S ) a , a , a - T r i f ! u o r o t o l u e n e
( S S ) F l u o r o b e n z e n e( S S ) o - T e r p h e n y l

%Recovery
80 %
69 %
73 %

Q u a l i f i e r s :
"U" I n d i c a t e s compound was searched for and not detec ted
at or above the method detec t ion limit."B" I n d i c a t e s compound was f o u n d in the method blank andhas been corrected."J" Indi ca t e s compound was id en t i f i ed out of the method working
l i m i t s and should be considered an es t imated value." * " I n d i c a t e s surrogate is out s ide of recovery l imi t s due to matrix e f f e c t .

Environmental Scientiiti tad Engineer!, Inc.



P e t r o l e u m H y d r o c a r b o n s Report Page 1 of 1

3008-020; T H - 1 9

EPA Method:L a b S a m p l e I D :
Matrix:
T a g N u m b e r :
Date S a m p l e d :

mod. 8015
98-5-33-4
Water
55515, 55516
0 5 / 2 6 / 9 8

Analys t : DPD
V o i a t i l e s Date A n a l y z e d : 0 6 / 0 1 / 9 8

Units: p g / L

V o i a t i l e s Di lu t i on Factor: 1

Analyt e
T o t a l V o l a t i l e H y d r o c a r b o n s

CASN u m b e r
N A

Concentration ReportingLimits
500

Quali f i er
U

S u r r o g a t e Compound
( S S ) a , a , a - T r i f I u o r o t o ! u e n e( S S ) Ruorobenzene

%Recovery
87 %81 %

Q u a l i f i e r s : "U" I n d i c a t e s compound was searched for and not de tec t edat or above the method detection l imi t .
"B" I n d i c a t e s compound was f o u n d in the method b lank and
has been corrected.
"J" Indica t e s compound was id en t i f i ed out of the method workingl i m i t s and shou ld be considered an estimated value.
" * " I n d i c a t e s surrogate is out s ide of recovery l imi t s due to matrix e f f e c t .

. f eWalsh
Environmental S c i e n t i f U aad Engineer!, lac.
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3008-020; T H - 1 9

ERA M e t h o d :
L a b S a m p l e I D :
Matrix:T a g Number:
Date S a m p l e d :

C l i e n t S a m p l e I D
Mod. 8100
98-5-33-11Water
55517
5 / 2 6 / 9 8

A n a l y s t : DPD
Date Extracted: 6 / 3 / 9 8

Extrac tab l e s Date A n a l y z e d : 6 / 1 0 / 9 8
Unit s: m g / L

Extrac tab l e s Di lu t i on Factor: 1

Analyte
T o t a l Extractable Hydrocarbons

CASN u m b e r
N A

Concentration
DetectionLimit s

1
Q u a l i f i e r

U

( S u r r o g a t e Compound
| ( S S ) o - T e r p h e n y l

%Recovery |
91 % |

Q u a l i f i e r s :
"U" I n d i c a t e s compound was searched for and not detected
at or above the method detect ion limit."B" I n d i c a t e s compound was f o u n d in the method blank and
has been corrected.
"J" I n d i c a t e s compound was i d e n t i f i e d out of the method working
l i m i t s and should be considered an e s t imated value." * " I n d i c a t e s surrogate is outside of recovery l i m i t s due to matrix e f f e c t .

Environmental Scientist! and Engineer!, Inc.



P e t r o l e u m H y d r o c a r b o n s Report Page 1 of 1

3008-020; T H - 2 0

EPA Method:L a b S a m p l e I D :Matrix:T a g Number:
Date S a m p l e d :

mod. 8015
98-5-33-3Water
55512, 55513
0 5 / 2 6 / 9 8

Analys t : OPDV o l a t i l e s Date A n a l y z e d : 0 6 / 0 1 / 9 8
Units: / / g / L

V o l a t i l e s D i l u t i o n Fac t or: 1

Analyt e
T o t a l V o l a t i l e Hydrocarbon s

CASN u m b e r
N A

Concentration Report ingLimits
500

Quali f i er
U

S u r r o g a t e Compound
( S S ) a , a , a - T r i f l u o r o t o ! u e n e
{ S S ) F l u o r o b e n z e n e

%Recovery
83 %
77 %

Q u a l i f i e r s : "U" I n d i c a t e s compound was searched for and not detectedat or above the method de t e c t i on l imi t .
"B" I n d i c a t e s compound was f o u n d in the method blank andhas been corrected.
"J" Indi ca t e s compound was id en t i f i ed out of the method workingl i m i t s and should be considered an estimated value.
" * ' I n d i c a t e s surrogate is ou t s ide of recovery l i m i t s due to matrix e f f e c t .

Environmental ScieaiiiU and Engineers, Inc.



P e t r o l e u m H y d r o c a r b o n s Report Page 1 of 1

3008-020; T H - 2 0

EPA M e t h o d :L a b S a m p l e I D :Matrix:
T a g Number:
Date S a m p l e d :

C l i e n t S a m p l e I D
Mod. 8100
98-5-33-10Water
55514
5 / 2 6 / 9 8

Analys t: DPD
Date Extracted: 6 / 3 / 9 8Extrac table s Date A n a l y z e d : 6 / 8 / 9 8

Units: m g / L

Extractable s Dilut ion Factor: 1

A n a l y t e
T o t a l Extractable Hydrocarbons

CASN u m b e r
N A

Concentration DetectionLimits
1

Quali f i er
U

( S u r r o g a t e Compound
[ ( S S ) o - T e r p h e n y l

%Recovery ||
87 % ||

Q u a l i f i e r s :
"U" I n d i c a t e s compound was searched for and not detectedat or above the method detec t ion limit.
"B" I n d i c a t e s compound was f o u n d in the method blank andhas been corrected.
"J" I n d i c a t e s compound was i d e n t i f i e d out of the method working
l imi t s and should be considered an estimated value." * " I n d i c a t e s surrogate is outs ide of recovery l i m i t s due to matrix e f f e c t .

Environment*] Scientist* and Engineers, Inc.



P e t r o l e u m H y d r o c a r b o n s Report Page 1 of 1

3008-020; TH-21

EPA Method:
L a b S a m p l e I D :Matrix:T a g Number:
Date S a m p l e d :

mod. 8015
98-5-33-6Water
55523, 55524
0 5 / 2 6 / 9 8

Analy s t : DPDV o l a t i l e s Date A n a l y z e d : 0 6 / 0 1 / 9 8
Units: p g / L

V o l a t i l e s Di lu t i on Factor: 1

A n a l y t e
T o t a l V o l a t i l e H y d r o c a r b o n s

CASNumber
N A

Concentration
Report ing

Limits
500

Qual i f i e r
U

( S u r r o g a t e Compound
( S S ) a , a , a - T r i f l u o r o t o l u e n e
( S S ) F l u o r o b e n z e n e

%Recovery
86 %
78 %

Q u a l i f i e r s :
"U" I n d i c a t e s compound was searched for and not de t e c t ed
at or above the method detec t ion limit.
"B" I n d i c a t e s compound was f o u n d in the method blank and
has been corrected.
"J" I n d i c a t e s compound was i d e n t i f i e d out of the method workingl imi t s and should be considered an estimated value.
" * " I n d i c a t e s surrogate is ou t s ide of recovery l imi t s due to matrix e f f e c t .

Environmental ScieatiiU and Engineer!, Inc.



P e t r o l e u m H y d r o c a r b o n s Report Page 1 of 1

3008-020; T H - 2 1

EPA M e t h o d :
L a b S a m p l e I D :
Matrix:
T a g Number:
Date S a m p l e d :

Client S a m p l e I D
Mod. 8100
98-5-33-13Water
55525
5 / 2 6 / 9 8

Analys t: DPD
Date Extracted: 6 / 3 / 9 8

Extractables Date Analyzed: 6 / 8 / 9 8
Units: mg/L

Extrac table s D i l u t i o n Fac t or: 1

A n a l y t e
T o t a l Extractable H y d r o c a r b o n s

CASNumber
N A

Concentration DetectionLimits
1

Q u a l i f i e r
U

[ S u r r o g a t e Compound %Recovery
( S S ) o - T e r p h e n y l 82 %

Q u a l i f i e r s : "U" I n d i c a t e s compound was searched for and not detec ted
at or above the method detect ion l imit ."B" I n d i c a t e s compound was f o u n d in the method b lank andhas been corrected.
"J" I n d i c a t e s compound was i d e n t i f i e d out of the method workingl imit s and should be considered an estimated value.
" * " I n d i c a t e s surrogate is outs ide of recovery l imi t s due to matrix e f f e c t .

Environmental Scientists and Engineers, Inc.



P e t r o l e u m H y d r o c a r b o n s Report Page 1 of 1

3008-020; T H - 2 2

EPA Method:
L a b S a m p l e I D :
Matrix:T a g Number:
Date S a m p l e d :

mod. 801598-5-33-5Water
55519, 55520
0 5 / 2 6 / 9 8

A n a l y s t : DPD
V o l a t i i e s Date A n a l y z e d : 0 6 / 0 1 / 9 8

Units: p g / L

V o l a t i i e s Dilu t ion Factor: 1

A n a l y t e
Total Vola t i l e Hydrocarbons

CASNumber
NA

Concentration Report ingLimits
500

Q u a l i f i e r
U

S u r r o g a t e Compound
( S S ) a , a , a - T r i f l u o r o t o l u e n e
( S S ) F l u o r o b e n z e n e

% Recovery
86 %
77 %

Q u a l i f i e r s : "U" I n d i c a t e s compound was searched for and not detected
at or above the method de t e c t ion limit."B" I n d i c a t e s compound was f o u n d in the method blank andhas been corrected.
"J" I n d i c a t e s compound was i d e n t i f i e d out of the method working
l i m i t s and should be considered an estimated value.
" * " I n d i c a t e s surrogate is ou t s id e of recovery l i m i t s due to matrix e f f e c t .

Environmental Sciential ud Engineer!, Inc.



P e t r o l e u m H y d r o c a r b o n s Report Page 1 of 1

3008-020; T H - 2 2

EPA Method:
L a b S a m p l e I D :
Matrix:T a g Number:Date S a m p l e d :

C l i e n t S a m p l e I D
Mod. 8100
98-5-33-12
Water
55521
5 / 2 6 / 9 8

A n a l y s t : DPD
Date Extracted: 6 / 3 / 9 8

Extractable s Date A n a l y z e d : 6 / 8 / 9 8
Units: m g / L

Extrac table s D i l u t i o n Factor: 1

A n a l y t e
T o t a l Extractable Hydrocarbons

CASNumber
N A

Concentration Detection
Limits

1
Qual i f i e r

U

[ S u r r o g a t e Compound %Recovery
| ( S S ) o-Terphenyl 73 %

Q u a l i f i e r s :
"U" I n d i c a t e s compound was searched for and not detected
at or above the method detection l imit .
"B" I n d i c a t e s compound was f o u n d in the method b lank and
has been corrected.
"J* I n d i c a t e s compound was i d e n t i f i e d out of the method workingl i m i t s and should be considered an estimated value.
" * " Indicate s surrogate is outside of recovery limits due to matrix e f f e c t .

Environmental Scient i s t and Engineer!, Inc.



P e t r o l e u m H y d r o c a r b o n s Report Page 1 of 1

3008-020; T H - 2 3

EPA Method:
L a b S a m p l e I D :
Matrix:
T a g Number:
Date S a m p l e d :

mod. 801598-5-33-2Water
55507, 55508
0 5 / 2 6 / 9 8

V o l a t i i e s Di lu t i on Factor: 1

A n a l y s t : DPD
V o l a t i i e s Date A n a l y z e d : 0 6 / 0 1 / 9 8

Units: f/gIL

Analyte
T o t a l V o l a t i l e Hydrocarbons

CASNumber
N A

Concentration Report ing
Limits
500

Q u a l i f i e r
U

I Surrogate Compound
( S S ) a , a , a - T r i f l u o r o t o l u e n e
{ S S ) F l u o r o b e n z e n e

% Recovery
90 %
78 %

Q u a l i f i e r s : "U" I n d i c a t e s compound was searched for and not detec tedat or above the method detec t ion limit.
"B" I n d i c a t e s compound was f o u n d in the method b lank andhas been corrected.
"J" I n d i c a t e s compound was i d e n t i f i e d out of the method working
l imi t s and should be considered an estimated value.
" • " I n d i c a t e s surrogate is out s ide of recovery l imi t s due to matrix e f f e c t .

Environmental Scientists and Engineer!, Inc.



P e t r o l e u m H y d r o c a r b o n s Report Page 1 of 1

3008-020; T H - 2 3

EPA M e t h o d :
L a b S a m p l e I D :Matrix:
T a g Number:
Date S a m p l e d :

C l i e n t S a m p l e I D
Mod. 8100
98-5-33-9Water
55509
5 / 2 6 / 9 8

Analys t : DPD
Date Extracted: 6 / 1 / 9 8

Extractable s Date A n a l y z e d : 6 / 4 / 9 8
Units: m g / L

Extrac tab l e s Di lu t i on Factor: 1

A n a l y t e
T o t a l Extractable Hydrocarbon s

CASNumber
N A

Concentration
Detection

Limits
1

Qual i f i e r
U

S u r r o g a t e Compound %Recovery
| f { S S ) o-Terphenyl 75 %

Q u a l i f i e r s : ' U " I n d i c a t e s compound w a s searched f o r a n d n o t de tec ted
at or above the method detection limit."B" I n d i c a t e s compound was f ound in the method blank and
has been corrected."J" I n d i c a t e s compound was i d e n t i f i e d out of the method working
l imi t s and should be considered an estimated value." * " I n d i c a t e s surrogate is outside of recovery l imi t s due to matrix e f f e c t .

Environmental ScieatiiU tad Engio frn, Inc.



P e t r o l e u m H y d r o c a r b o n s Repor t Page 1 of 1

3008-020; T H - 2 4

EPA Method:L a b S a m p l e I D :
Matrix:T a g Number:Date S a m p l e d :

mod. 8015
98-5-33-1Water
55504, 55505
0 5 / 2 6 / 9 8

Analys t : DPD
V o l a t i l e s Date A n a l y z e d : 0 6 / 0 1 / 9 8

Units: j / g / L

V o t a t i l e s Di lu t i on Factor: 1

fe a^ytB
ta l V o l a t i l e Hydrocarbons

CASNumber
N A

Concentration
1100

Report ing
Limits
500

Qual i f i e r

Surroga t e Compound
( S S ) a , a , a - T r i f ! u o r o t o l u e n e
( S S ) F l u o r o b e n z e n e

% Recovery |
87 %
79 % J

Q u a l i f i e r s :
"U" I n d i c a t e s compound was searched for and not de t ec t edat or above the method detect ion l imit .
"B" I n d i c a t e s compound was f o u n d in the method blank andhas been corrected.
"J" I n d i c a t e s compound was i d e n t i f i e d out of the method workingl i m i t s and should be considered an es t imated value." * " I n d i c a t e s surrogate is out s ide of recovery l i m i t s due to matrix e f f e c t .

Environmental ScienU'jU and Engineer!, lac.



P e t r o l e u m H y d r o c a r b o n s Report Page 1 of 1

3008-020; T H - 2 4

EPA Method:
L a b S a m p l e I D :
Matrix:
T a g N u m b e r :
Date S a m p l e d :

C l i e n t S a m p l e I D
Mod. 8100
98-5-33-8
Water
55506
5 / 2 6 / 9 8

Analy s t : DPDDate Extracted: 6 / 1 / 9 8
Extrac tab l e s Date Analyzed: 6 / 4 / 9 8Unit s: m g / L

Extrac tab l e s D i l u t i o n Factor: 1

Analyte
T o t a l Extractable Hydrocarbons

CASNumber
N A

Concentration
Detection

Limits
1

Qualif ier
U

[ [ S u r r o g a t e Compound %Recovery
I I ( S S ) o - T e r p h e n y l 77 %

Q u a l i f i e r s :
"U" Indicat e s compound was searched for and not detectedat or above the method detect ion limit.
"B" I n d i c a t e s compound was f o u n d in the method blank andhas been corrected."J" Indi ca t e s compound was i d e n t i f i e d out of the method working
l imi t s and should be considered an est imated value.
" * " I n d i c a t e s surrogate is outside of recovery l i m i t s due to matrix e f f e c t .

Environmental Scientist s *flj Engineers, Inc.



P e t r o l e u m H y d r o c a r b o n s Report Page 1 of 1

3008-020; T H - 2 5

EPA Method:
Lab S a m p l e 10:Matrix:Tag Number:
Date S a m p l e d :

mod. 8015
98-5-33-7Water
55528, 55529
0 5 / 2 6 / 9 8

Analy s t : DPD
V o l a t i l e s Date A n a l y z e d : 0 6 / 0 1 / 9 8

Unit s:

V o l a t i l e s Dilu t ion Factor: 1

Analvt e
T o t a l V o l a t i l e Hydrocarbons

CASNumber
N A

Concentration
Report ing

Limits
500

Q u a l i f i e r
U

Surroga t e Compound
( S S ) a ,a ,a-Tri f luoro to luene( S S ) Ruorobenzene

% Recovery ||
83 % I
77 % |

Q u a l i f i e r s :
"U" I n d i c a t e s compound was searched for and not de t e c t edat or above the method detec t ion l imi t .
"B" I n d i c a t e s compound was f o u n d in the method b lank and
has been corrected.
"J" I n d i c a t e s compound was i d e n t i f i e d out of the method working
l i m i t s and should be considered an estimated value.
" * " I n d i c a t e s surrogate is ou t s ide of recovery l imi t s due to matrix e f f e c t .

=Walsli
Environmental Scientist! and Eagiaeen, Inc.



P e t r o l e u m H y d r o c a r b o n s Report Page 1 of 1

3008-020; T H - 2 5

EPA Method:
L a b S a m p l e I D :
Matrix:
T a g Number:
Date S a m p l e d :

Cl i en t S a m p l e I D
Mod. 8100
98-5-33-14
Water
55530
5 / 2 6 / 9 8

A n a l y s t : DPD
Date Extracted: 6 / 3 / 9 8

Extrac table s Date A n a l y z e d : 6 / 8 / 9 8Unit s: m g / L

Extrac tab l e s D i l u t i o n Factor: 1

A n a l y t e
T o t a l Extractable Hydrocarbon s

CASN u m b e r
N A

Concentration
DetectionLimits

1
Qual i f i e r

U

{ S u r r o g a t e Compound
| ( S S ) o - T e r p h e n y l

%Recovery |
76 % I

Q u a l i f i e r s : "U" I n d i c a t e s compound was searched for and not detec tedat or above the method detection limit.
"B" I n d i c a t e s compound was f o u n d in the method b lank and
has been corrected."J" I n d i c a t e s compound was i d e n t i f i e d out of the method workingl imi t s and should be considered an estimated value.
" * " I n d i c a t e s surrogate is outside of recovery l imi t s due to matrix e f f e c t .

Environmental Scientist s and Engineen, Inc.



Environmental Scientists and Engineers, Inc.

APPENDIX 5.7
M E T A L S I N G R O U N D W A T E R

p:\projeco\oiot\3008\jiaiiiv2.dcc.07.I9.98



Environmental Scientis t s and Engineers, Inc.

M E T A L S I N GROUND W A T E R ( m g / L ) - W A L S H 1991 M O N I T O R W E L L S H U M B O L D T / 4 4 1 1 1 S T R E E T S T O B R I G H T O N
' • ; ' • ' • ...; • : • ' • ' . ' . ' " : ; ; . v . - ' V ; , , : : . - i . ' • ' ' , • : , ' • ' : , - . , . • . • ( - = ? • . . . : ' . - / j . - ' j . ' v i ; j . ' , ' . ' ' . ' ' ••-.- ' . . . . . . ; • ' . R O T J T F " V A R T ) " ' - ^ ' ^ V ^ ^ ' ^ v ' ^ - r ^ : ' ' : ^ ^ ^ . V ' ! , : , . - " : : V , , . ' • . ; ' • • . ' ' • . : • • - . " ' ' •

M e t a l - v - - * ' -• : » ^ ' v ^ > R >
Arseni c
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
S i l v e r
Beryll ium
Coba l t
Copper
I r o n
Manganese
N i c k e l
Vanadium
Zinc

^TH-tr^;^ ' • y s ^ y
N D

0.05
N D
N D
ND
N D

0.004
N D
N D
N D
ND
N D
N D
N D
ND
N D

mnwm
N D

0.13
ND
N D
ND
N D
ND
N D
ND
N D
ND
N D
3.6
N D
ND
N D

; S V ; T H ' 9 ' ' ' - ; ' S »ife^f
N D

0.06
N D
N D
N D
N D
N D
N D
ND
N D
ND
N D
ND
N D
ND
N D

* - s r # ; T T H T " ' 1 A ' ^ i i i i '

ND
0.15
ND
N D

0.002
N D
ND
N D
ND
ND
ND
N D
3.9

0.02
ND
ND

N D
0.05

N D
N D
ND
N D

0.005
N D
ND
N D
N D
N D
0.04

ND
ND
ND

« s ^ T H " 1 2 ; « $ j j j $
N D

0.06
N D
N D
ND
N D

0.003
N D
ND
N D
ND
0.02
0.21

N D
ND
0.03

N D
0.11
ND
N D
ND
N D

0.003
N D
ND
N D
ND
ND
5.0
N D
ND
ND

; S i T H - 1 4 ; | ' ' »
N D

0.05
ND
ND
ND
N D

0.003
N D
ND
ND
ND
N D
0.03

N D
ND
ND

N D
0.04

N D
N D

0.002
N D

0.007
N D
ND
N D
ND
N D

0.12
ND
ND
N D

' » v - r n T i j c - ' ' i ' c ' 1it® ' * j K ;

0.004
0.06

N D
N D

0.005
N D

0.005
N D
ND
N D
ND
N D

0.42
N D
ND
0.02

* ^ T I W 8 ' J * : ;

N D
0.04

N D
N D
ND

0.0002
0.004

N D
ND
N D
ND
N D
N D
N D
ND
N D

.,:-, C G W S ' 4 ^$ ^ ( W f e / L i «
0.05
1.0

0.005
0.05
0.05

0.002
0.01
0.05

' - Colorado Ground Water S t a n d a r d s , Human H e a l t h Standard s ( C D H , 1995). Bold values exceed C G W S s .
ND = not detected

p:\projccU\cdot\3008\Jllelnv2.doc.07.29.98



Order # 98-05-213
A N A L Y T I C A , I N C .

W a l s b Environmental I n c .
T E S T R E S U L T S b y S A M P L E

Page 3

S a m p l e : 0 1 A T H - 2 4 T A G §55503 C o l l e c t e d : 0 5 / 2 6 / 9 8 M a t r i x : W A T E R
T e s t D e s c r i p t i o n
I C P M e t a l s , Dissolved

Arsenic
Barium
Cadmium .
Chromium
Lead
S e l e n i u m
S i l v e r

Mercury, Dis so lved
S a m p l e : 0 2 A T H - 2 3 T A G
T e s t D e s c r i p t i o n
I C P M e t a l s , Dis so lved

Arsenic
Barium
Cadmium
Chromium
Lead
S e l e n i u m
S i l v e r

Mercury, Dis so lved
S a m p l e : 0 3 A T H - 2 0 T A G
T e s t D e s c r i p t i o n
I C P M e t a l s , Di s s o lv ed

Arsenic
Barium
Cadmium
Chromium
Lead
S e l e n i u m
S i l v e r

Mercury, Dis so lved
S a m p l e : 0 4 A T H - 1 9 T A G
T e s t D e s c r i p t i o n
I C P M e t a l s , Dis so lved

Arsenic
Barium
Cadmium
Chromium
Lead
S e l e n i u m
S i l v e r

Mercury, Dis s o lv ed

Method
SW 6010A

2 4 5 . 1 / 7 4 7 0

Resul t Q_ Limit
ND 0.050

0.055 0.0040
ND 0.0050
ND 0.010
ND 0.050
ND 0.10
ND 0.0050
ND 0.00020

U n i t s
m g / L
r n g / L
m g / L
m g / L
m g / L
m g / L
m g / L
m g / L

#55510 C o l l e c t e d : 0 5 / 2 6 / 9 8 M a t r i x : W A T E R
Method
SW 6010A

2 4 5 . 1 / 7 4 7 0

Result Q Limi t
ND 0.050

0.055 0.0040
ND 0.0050
ND 0.010
ND 0.050
ND 0.10
ND 0.0050
ND 0.00020

U n i t s
m g / L
m g / L
m g / L
m g / L
m g / L
m g / L
m g / L
m g / L

#55511 C o l l e c t e d : 0 5 / 2 6 / 9 8 M a t r i x : W A T E R
Method
SW 6010A

. 2 4 5 . 1 / 7 4 7 0

Resul t Q Limi t
ND 0.050

0.046 0.0040
ND 0.0050
ND 0.010
ND 0.050
ND 0.10
ND 0.0050
N D O . O O Q 2 0

U n i t s
m g / L
m g / L
m g / L
m g / L
m g / L
m g / L
m g / L
m g / L

#55518 C o l l e c t e d : 0 5 / 2 6 / 9 8 M a t r i x : W A T E R
Method
SW 6010A

. 2 4 5 . 1 / 7 4 7 0

Resul t Q Limi t
ND 0.050

. 0.049 0.0040
ND 0.0050
ND 0.010
ND 0.050
ND 0.10
ND 0.0050
ND 0.00020

U n i t s
m g / L
m g / L
m g / L
m g / L
m g / L
m g / L
m g / L
m g / L

A n a l y z e d
0 5 / 3 0 / S S
0 5 / 3 0 / S c
0 5 / 3 0 / S S
0 5 / 3 0 / S S
0 5 / 3 0 / S 8
0 5 / 3 0 / 9 S
0 5 / 3 0 / S :
0 6 / 0 1 / S S

A n a l y z e d .
0 5 / 3 0 / 9 E
0 5 / 3 0 / 9 ;
0 5 / 3 0 / 9 3
0 5 / 3 0 / 9 8
0 5 / 3 0 / 9 8
0 5 / 3 0 / 9 8
0 5 / 3 0 / 9 8
0 6 / 0 1 / 9 8

A n a l y z e d
0 5 / 3 0 / 9 3
0 5 / 3 0 / 9 8
0 5 / 3 0 / 9 8
0 5 / 3 0 / 9 8
0 5 / 3 0 / 9 8
0 5 / 3 0 / 9 8
0 5 / 3 0 / 9 8
0 6 / 0 1 / 9 8

A n a l y z e d
0 5 / 3 0 / 9 8
0 5 / 3 0 / 9 8
0 5 / 3 0 / 9 8
0 5 / 3 0 / 9 8
0 5 / 3 0 / 9 8
0 5 / 3 0 / 9 8
0 5 / 3 0 / 9 8
0 6 / 0 5 / 9 8



Order # 98-05-213
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S a m p l e : 0 5 A T H - 2 2 T A G #55522 C o l l e c t e d : 0 5 / 2 6 / 9 8 M a t r i x : W A T E R
T e s t D e s c r i p t i o n
I C P M e t a l s , Dis so lved

Arsenic
Barium
Cadmium
Chromium
Lead
Sel en ium

. S i l v e r
Mercury, Dis so lved
S a m p l e : 06A TE-21 TAG
T e s t D e s c r i p t i o n
I C P M e t a l s , Dissolved

Arseni c
Barium
Cadmium
Chromium
Lead
S e l e n i u m
S i l v e r

Mercury, Dis so lved
S a m p l e : 0 7 A T H - 2 5 T A G
T e s t D e s c r i p t i o n
I C P M e t a l s , Dis s o lved

Arsenic
Barium
Cadmium
Chromium
Lead
Sel en ium
S i l v e r

Mercury, Dis so lved

Method Resul t 0 Limit
SW 6010A

ND 0.050
0.051 0.0040

ND 0.0050
ND 0.010
ND 0.050
ND 0.10
ND 0.0050

2 4 5 . 1 / 7 4 7 0 ND 0.00020

U n i t s
m g / L
m g / L
m g / L
m g / L
m g / L
m g / L
m g / L
m g / L

#55526 C o l l e c t e d : 0 5 / 2 6 / 9 8 Matr i x: W A T E R
Method Result O Limit
SW 6010A

ND 0.050
0.057 0.0040

ND 0.0050
ND 0.010
ND 0.050
ND 0.10
ND 0.0050

2 4 5 . 1 / 7 4 7 0 ND 0.00020

U n i t s
m g / L
m g / L
m g / L
m g / L
m g / L
m g / L
m g / L
m g / L

#55527 C o l l e c t e d : 0 5 / 2 6 / 9 8 M a t r i x : W A T E R
Method Result O Limi t
S W S 0 1 0 A

ND 0.050
0.045 0.0040

ND 0.0050
ND 0.010
ND 0.050
ND 0.10
ND 0.0050

2 4 5 . 1 / 7 4 7 0 ND 0.00020

U n i t s
m g / L
m g / L
m g / L
m g / L
m g / L
m g / L
m g / L
m g / L

A n a l y z e d
0 5 / 3 0 / 9 8
0 5 / 3 0 / 9 8
0 5 / 3 0 / 9 8
0 5 / 3 0 / 9 8
0 5 / 3 0 / 9 8
0 5 / 3 0 / 9 8
0 5 / 3 0 / 9 8
O S / 0 1 / 9 8

A n a l y z e d
0 5 / 3 0 / 9 8
0 5 / 3 0 / 9 8
0 5 / 3 0 / 9 8
0 5 / 3 0 / 9 8
0 5 / 3 0 / 9 8
0 5 / 3 0 / 9 8
0 5 / 3 0 / 9 8
0 6 / 0 1 / 9 8

A n a l y z e d
0 5 / 3 0 / 9 8
0 5 / 3 0 / 9 8
0 5 / 3 0 / 9 8
0 5 / 3 0 / 9 8
0 5 / 3 0 / 9 8
0 5 / 3 0 / 9 8
0 5 / 3 0 / 9 8
0 6 / 0 1 / 9 8
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=Walsh
Environmental S c i e n t i s t s and Engineers, Inc.

D I S C H A R G E P A R A M E T E R R E S U L T S - W A L S H 1991
HUMBOLDT/44™ S T R E E T S TO B R I G H T O N BOULEVARD
Location

T H - 6
T H - 7
T H - 9
T H - 1 0
T H - 1 1
T H - 1 2
T H - 1 3
T H - 1 4
T H - 1 5
Colorado
S t a n d a r d

Alkalini ty
( m g / L )
370
460
420
520
440
460
590
450
390
none

TDS
( m g / L )
1100
990
920
1000
1000
1000
1100
1000
1000
none

Oil &Grease
( m g / L )
ND
3
N D
N D
N D
2
N D
N D
ND
10

COD
( m g / L )
7
17
16
82
9
5
51
18
10
none

pH
(units)
6.9
6.6
6.7
7.0
7.1
7.1
7.2
7.1
7.2
6.5 to 9

T S S( m g / L )
53000
9800
17000
17000
6000
11000
21000
5400
3200
60

Gross A l p h a
Gross Beta (pCi/L)
No Data
131+/-40
38.1+/-17.6
109+ /-30
33.6+/-17.6
No Data
-1.0
3+/-13
No Data
88+/-31
10+/-13
No Data
S 3 + / - 3 9
25+/-18
15
50

Bold values exceed Colorado s tandards for ground water discharge.

p : \ p r o j e c u \ c d o t \ 3 0 0 S ' s i t e i n v 2 . d o c . 0 7 . 2 7 . 9 8



Environmental Sc i en t i s t s and Engineers, Inc.

APPENDIX 7.0
C H A I N - O F - C U S T O D Y F O R M S

p:\project s\cdot\3008\si te inv2.doc.07.J7.98



K n v i r o n m c n t a l S c i e n t i s t s a m i Eng ine er s C H A I N O F C U S T O D Y R E C O R D U I•J ) 4888 Pearl East Circle , S u i t e 108
Boulder Colorado 80301

P r o j . N o . P r o j e c t N a m e

t a N o D a t e T i m e S t a t i o n L o c a t i o n
S a m p l e
T a g N o .

...(S-3<*.S -(-I) 55500

R e l i n q u i s h e d b y : ( S i g n . )

R e l i n q u i s h e d b y : ( S i g n . ) D a t e / T i m e

R e c e i v e d b y ( ( S i g n . )

R e c e i v e d f o r L a b o r a t o r y
b y : ( S i g n . )

R e l i n q u i s h e d b y : ( S i g n . ]

R e l i n q u i s h e d b y : ( S i g n . !

D a t e / T i m e

D a t e / T i m e
_i

D a t e / T i m e

R e c e i v e d b y : ( S i g n . )

R e c e i v e d b y : ( S i g n . )

R e m a r k s :

D i s t r i b u t i o n : O r i g i n a l a c c o m p a n i e s s h i p m e n t . W A L S H & A S S O C I A T E S . I N C



' ~ ' A A s s o c i a t e s , I n c .
|{nvironmcniii l S c i o n l i M s iiiul l i i i g inc cr s

Re..U-Rqxrr5toed b y : ( S L a n . )

R e l i n q u i s h e d b y : ( S i g n . )

R e l i n q u i s h e d b y : ( S i g n . )

. ' . . ' 0 L) 8 4888 Pearl East C i r c l e , S u i t e 108Boulder Colorado 80301C H A I N O F C U S T O D Y R E C O R D

D a t e / T i m e

R e c e i v e d b y : ( S i g n . )

R e c e i v e d f o r L a b o r a t o r y
b y : ( S i g n . )

R e l i n q u i s h e d b y : ( S i g n .

R e l i n q u i s h e d b y : ( S i g n .

D a t e / T i m e

D a t e / T i m e

D a t e / T i m e

R e c e i v e d b y : ( S i g n . )

R e c e i v e d b y : ( S i g n . )

D i s t r i b u t i o n : O r i g i n a l a c c o m p a n i e s s h i p m e n t . W A L S H & A S S O C I A T E S . I N C



l - n v i r o n i n e n t a l S c i e n t i s t s and Engineers, Inc. C H A I N O F C U S T O D Y R E C O R D 8S / 6 4888 Pearl East C i r c l e»S u i t e 108

Boulder Co lorado 80301

R e l i n q u i s h e d b y : ( S i g n . )

R e l i n q u i s h e d b y : ( S i g n . )

D a t e / T i m e

D a t e / T i m e

Re c e i
'^^

R e c e i v e d b y : ( S i g n . )

R e c e i v e d f o r L a b o r a t o r y
b y : ( S i g n . )

R e l i n q u i s h e d b y : ( S i g n .

R e l i n q u i s h e d b y : ( S i g n . '

D a t e / T i m e

D a t e / T i m e

D a t e / T i m e

R e c e i v e d b y : ( S i g n . )

R e c e i v e d b y : ( S i g n . )

R e m a r k s :

[ ) i s l r i b t i t i o n : O r i q i n a l a c c o m p a n i e s s h i p m e n t . W A L S H



Bnvironmenlal S c i e n t i s t s and Engineers, Inc.
ex

C H A I N O F C U S T O D Y R E C O R D If f t ? 9 0 4888 Pearl East C i r c l e»S u i t e l °80 £- *- u Boulder Colorado 80301

R e l i n q u i s h e d b y : ( S l q n . )

R e l i n q u i s h e d b y : ( S i g n . )

D a t e / T i m e

D a t e / T i m e

R e c e i v e d b y : ( S i g n . )

R e c e i v e d b y : ( S i g n . )

R e l i n q u i s h e d b y : ( S i g n .

R e l i n q u i s h e d b y : ( S i g n .

D a t e / T i m e

D a t e / T i m e

R e c e i v e d b y : ( S i g n . )

R e c e i v e d b y : ( S i g n . )

R e l i n q u i s h e d b y : ( S i g n . ) D a t e / T i m e R e c e i v e d f o r L a b o r a t o r y
b y : ( S i g n . ) D a t e / T i m e R e m a r k s :

D i s t r i b u t i o n : O r i g i n a l a c c o m p a n i e s s h i p m e n t . W A L S H



r -JSJL _
Enrinmmenlai Scient i s t s and Gnginceis. Inc. C H A I N O F C U S T O D V R E C O R D K'-

I '"

R e l i n q u i s h e d b y : ( S i g n . )

R e l i n q u i s h e d b y : ( S i g n . )

D a t e / T i m e7 T 5 i

D a t e / T i m e

Rece iv ed b y : ( S i g n . )

R e c e i v e d f o r L a b o r a t o r y
b y : ( S i g n . )

4l>uu /earl û..̂  Ciu>Boulder Colorado 80301

S A M P L E R S r l S i g n a t u r e )

i n q u i s h e d b y : ( S i g n . ] R e c e i v e d b y . ( S i g n . )

R e l i n q u i s h e d b y : ( S i g n , ]

D a t e / T i m e

D a t e / T i m e R e c e i v e d b y : ( S i g n . )

R e m a r k s :

D i s t r i b u t i o n : O r i g i n a l a c c o m p a n i e s s h i p m e n t . W A L S H



A T r ™ ' ^ - ' f ' » : ' • ' • - * - ' » * • ' - * * - A ' ^ A s s i i ^ i a l c s , I n c .
i - i i v i r o n i i i c i i l i i l S c i o n l i s t s i ini l I M I ^ I C H A I N O F C U S T O D Y R E C O R D 5060 4888 Pearl East C i r c l e , S u i t e 108Boulder Colorado 80301

P r o j . N o . P r o j e c t N a m e
300% -02* /- 70

R e l i n q u i s h e d b y : ( S i g n . )

R e 1 i n q u i s i t e d b y : ( S i g n . )

D a t e / T i m e

D a t e / T i m e

R e c e i v e d b y : ( S i g n . )

R e c e i v e d b y : ( S i g n . )

Rece l L a b o r a t o r y

R e l i n q u i s h e d b y : ( S i g n .

R e l i n q u i s h e d b y : ( S i g n .

C o t e / T i m ey ko

D a t e / T i m e_i
D a t e / T i m e

R e c e i v e d b y : ( S i g n . )

R e c e i v e d b y : ( S i g n . )

R e m a r k s :

D i s t r i b u t i o n : O r i r j i n n l n c c o m p o n i e s s h i p m e n t . / / W A L S H « f c A S S O C I A T E S . I N C



I I I " . V » « - * l w ° > i f c . , \ i A i i S O O i l l C . t , j l l i r .
l : . i w i r i m n u ' i i l i i i S c i o n i i M s i i n i l l i n i i i n C H A I N O F C U S T O D Y R E C O R D / MOOD Vearl bast C i r c l e , S u i t eB o u l d e r C o l o r a d o 80301

P r o j . N o . P r o j e c t N a m e"020 7--

t a N o D a t e T i m e S t a t i o n L o c a t i o n S a m p l e
T a g N o . R e m a r k s

0930 / /

> / /

z

£_

z/zzz
R e l D a t e / T i m e

R e l i n q u i s h e d b y : ( S i g n . ) D a t e / T i m e

R e c e i v e d b y : ( S i g n . )

R e c e i v e d b y : ( S i g n . )

R e l i n q u i s h e d b y : ( S i g n . ]

R e l i n q u i s h e d b y : ( S i g n . ]

D a t e / T i m e

_1
D a t e / T i m e

R e c e i v e d b y : ( S i g n . )

Rece iv ed b y : ( S i g n . )

R e l i n q u i s h e d b y : ( S i g n . ) D a t e / T i m e D a l e / T i m e

n i i u r i b u t . i o n : 0 r i ( ) i n a 1 n c c o m p a n i e s s h i p m e n t . / V / X U S H & A S S O C I A f E S . I N C

R e m a r k s :
TOT) #0*7



l i i w i r o n i u c i i l a l . S c i e n t i s t s unit l ingineers . I n c . C H A I N O F C U S T O D Y R E C O R D N ! 4888 Pearl East Circ l e , S u i t e 108
Boulder C o l o r a d o 80301

P r o j . N o . P r o j e c t N a m e

h e d b y v S i g n . )

.y-^-l T I . G.*— r - — — —
R e l i n q u i s h e d b y : ( S i g n . )

R e l i n q u i s h e d b y : ( S i g n . )

D a t e / T i m e

D a t e / T i m e

Rece iv ed b y : ( S i g n . )

Received b y : ( S i g n . )

R e l i n q u i s h e d b y : ( S i g n .

Re I i n q u i shed by: ( S i g n .

D a t e / T i m e

D a t e y T i m e

R e c e i v e d b y : ( S i g n . )

R e c e i v e d b y : ( S i g n . )

' i - . l r s i " - l ini" O r i c ! - - l n r — " p n r r — s h l r " ~ " t . '



Environmental S c i e n t i s t s and Engineers. Inc.
*-*-<• • **•• ••—*'! - /"/

C H A I N O F C U S T O D Y R E C O R D
4888 Pearl East Circle, Sui t e 108Boulder Colorado 80301

R e l i n q u i s h e d b y : t S l g n .

R e l i n q u i s h e d b y : ( S i g n .

D a t e / T i m e

D a t e / T i m e

R e c e i v e d b y : ( S i g n . )

Rece iv ed b y : ( S i g n . )

R e l i n q u i s h e d b y : ( S i g n . ]

R e l i n q u i s h e d b y : ( S i g n . ]

D a t e / T i m e_L
D a t e / T i m e

R e c e i v e d b y : ( S i g n . )

R e c e i v e d b y : ( S i g n . )

R e l i n q u i s h e d b y : ( S g n . ) D a t e / T i m e

(
R e c e i v e d f o r L a b o r a t o r y D a t e / T i m e R e m a r k s : (fOoT

D i s t r i b u t i o n : O r i g i n a l a c c o m p a n i e s s h i p f i i e n i .



l i n v i r o i n n c n l i i l S c i c n l i s l s a n d l ing inc c r s , I n c . C H A I N O F C U S T O D Y R E C O R D N ! 4888 Pearl East Cir c l e , S u i t e 108Boulder Colorado 80301

P r o j . N o . P r o j e c t N a m e

S A M P L E R S : ( S i g n a t u r e

t a N o D a t e T i m e S t a t i o n L o c a t i o n S a m p l e
T a g N o .

HI*

aw 6
'/7/jT /t sr, "

5 65 0(*
I3oo QI_ a f
IZOO 5^5/7

7*^ • 2 ' /7/0 A
N0

fr a*/
b y v ' ( S i g n . )

L R e l i n q u i s h e d b y : ( S i g n . )

R e l i n q u i s h e d b y : ( S i g n . )

D a t e / T i m e

D a t e / T i m e

D a t e / T i m e

Rece iv ed b y : ( S i g n . )

R e c e i v e d b y : ( S i g n . )

R e c e i v e d f o r L a b o r a t o r y
b y : / T l g n . )

R e l i n q u i s h e d b y : ( S i g n .

R e l i n q u i s h e d b y : ( S i g n .

D o t e / T i m e

D a t e / T i m e

D a t e > ( T i m e

Received b y : ( S i g n . )

R e c e i v e d b y : ( S i g n . )

R e m a r k s : Qpo-

D i s t r i b u t i o n : O r i o i n a l n c c o i n p n n i c s s h i p m e n t . W A 1



*L
Environmental S c i e n t i s t s and Engineers. Inc. C H A I N O F C U S T O D Y R E C O R D

R e l i n q u i s h e d by,."* ( S i g n . )

R e l i n q u i s h e d b y : ( S i g n . )

R e l i n ( | u i shed b y : ( S g n . )

a t e / T i m e

D a t e / T i

D n t e / T i m e R e c e i v e d f o r L a b o r a t o r y
b y : ( S i g n .

i l i n q u i s h e d b y : ( S i g n . )

R e l i n q u i s h e d b y : ( S i g n . )

D o l e / T i m e Remarks

4888 Pearl East Circle, S u i t e 108Boulder Colorado 80301

D a t e / T i m e_L R e c e i v e d b y : ( S i g n . )

D a t e / T i m e R e c e i v e d b y : ( S i g n . )

7>F7~

D i s t r i b u t i o n : O r i g i n a l a c c o m p a n i e s s h i p m e n t . W A L S H
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Western S l o p e O f f i c e255 Main StreetGrand Junct ion, Colorado 81501Phone (303) 241-4636 FAX (303) 241-4312
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